
tomorrow's 
technology 

Ml Jurn today's 

licros into antiques 
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eviews 
Graphics 

Spectrum 
software 

BBC turtle 

iPlus plenty of games 

ragon, Vic, Atom and Atari 




ntastic sound effects and define your own play keys EcICtt 

Send off the coupon today or telephone Gt. Yarmouth (0493f^24 
(24 hrs a day, 7 days a week) giving your Barclaycard or Access/uStoe 



N 



• 



23 Sussex Road, 

Gorleston, 

Gt. Yarmouth, 

Norfolk: 

Tel: (0493) 602453 



Access 



^ 




■ Name . . . 
| Address 

I 
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| Please send me Meteroids 3DTanx 

Centipede @ £4.95 each inc. P&P 

l enclose cheque/P Q paya ble to DK Tronics Total £ 

I »<***"* I I I I I I 

■ Access/Barclaycard. 

9 Signature 
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YOUR LETTERS £- / 

Acorn's Hermann Hauser accuses Sinclair of 
false claims; program gremlins. 

NEWS ZXS 

Casio's Hi- 100 personal computer; Vic 
double-Dutch memory; phoneme speech pack. 
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COMPUTER CLUB 

Our man with the binoculars and spy camera 
visits Cheltenham's computerriiks. _ _ 

TOMORROW'S TECHNOLOGY WT" 

Meirion Jones traces the shape of computers 
to come which will put today's micros in the 
antique shop. . -^ 

VIC ADD-ONS TV 

Three ways of making the most of your Vic-20 
reviewed by Ken Ryder. _ -^ 

GRAPHICS TABLETS T"D 

Now you can feed pictures straight into a BBC 
or Spectrum. Simon Beesley finds out if direct 
input is worth the money. rf\ 

SPECTRUM SOFTWARE UU 

Latest releases reviewed — including a Hobbit 
adventure which claims to use artificial 
intelligence. _ - 

VIC SPACE RUNNER Dt" 

Can you escape cosmic oblivion and outrun 
the flying saucers? 



SPECTRUM CROSS DO 

If you can evade the juggernauts and man- 
eating spiders, Stuart Nicholls will still set his 
crocodiles on you. f\ * 

FROGGER D I 

The elusive last program of our ZX-81 games- 
writing series. /^O 
DRAGON MAZE K^Z. 
Enjoy this Keith and Steven Brain teaser on its 
own or incorporate it into your own labyrinth 
adventures. f\. a 

BBC TURTLE GRAPHICS D4 




Not only the first full Logo graphics listing 
published in a magazine but also on page 69 
several turtle demonstration programs. 

ATOM WORD PROCESSOR 

Geoff Byrns presents yet another 
program for the Atom. 

ZX-81 LIFE 

A fast, machine-code version of the generation 

game. 

ATARI CHARACTERS 

The software to produce the games characters 
and alphabets of your choice. 



72 
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ZX-81 CHESS O I 

Part 2 of David Home's series on writing a 
full chess program in IK. Qr 

VIC MULTI-COLOUR GRAPHICS OO 
Martin Howse looks at the Vic's potential for 
special graphics effects. QQ 

ZXTRA-WIDE TEXT OO 

Add extra character to your ZX printouts. 

BASIC DICTIONARY \J I 

Tony Edwards' Basic lexicon. OO 

SPECTRUM ROM ii O 

David Home shows you how to make real use 
of the disassembled ROM. A/J 

CONTROL i^O 

The attention focuses on standard interfaces in 
John Dawson's study of control. a f\*\ 

RESPONSE FRAME I U I 

Your technical queries answered. * f\f\ 

FINGERTIPS I I/O 

Our pocket computer and calculator column. 

SOFTWARE FILE I U / 

Ten pages packed with programs for the ZX 
micros, BBC, Atom, Vic and others.,* ^ * 

COMPETITION CORNER I iL I 

The result of November's puzzle and a new 
£15 competition. The Oric competition falls 
between pages 26 and 27. 
Cover photograph by Stephen Oliver. 
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EDITORIAL 



So that WAS IT 82. If the most impressive failing of the Government's year-long £2 million 
crusade to promote new technology was that very few people were aware of its existence, at 
least we can rest easy in the knowledge that "information technology" — the woolly jargon 
coverall apparently invented for the occasion — never quite made it into everyday %'ocabulary 
either. The organisers claim that IT 82 was a success; after all, a recent MORI survey showed 
that 62 percent of the population had heard of IT. A similar proportion of the country may 
have heard of quantum mechanics but few will have anv idea of its effects on current or future 
life. 

That a few people did notice something going on can probably be put down to Information 
Technology year's incongruously low-technology methods for seeking publicity. Those 
whose memories have not been too badly shot away by machine code may recall, for example, 
the wind-powered yacht launched in the summer and symbolically named Information 
Technology, or perhaps with less of an effort remember last autumn's inordinately long 
postage stamps which made use of their extra length to fend off electronic mail and put over a 
brief hi-tech slogan. 

In a few years time, when antique dealers are bidding fiercely at Sotheby's for a pristine 
ZX-80, certain professional historians will undoubtedly try to make a living out of computing 
as their specialist subject. One of these academics may well try to make out the case that IT 82 
was responsible for the boom that took place in home computing the same year. It is the sort 
of mistake that historians should be forgiven for making — especially when one looks 
dispassionately at the astounding progress that has been made in the last year. A year ago 
home computers were silent, black and white, low resolution, twice as expensive, had half as 
much memory and — as a result of all that — were three times rarer than today. 

Now home computers are something worth having and at a price that is within the reach of 
the ordinary person. In 1982 computing moved out of the hobbyists' domain and into the 
consumer market. That transformation has far more to do with the demy stificat ion of 
computing and the new technology than a whole decade of Information Technology years. 
The process of educating the public about the benefits and dangers of the new technology 
must continue indefinitely. If it does not, those historians of the future may remember IT 82 
rather as they remember the Great Exhibition of 185 1 — a magnificent display of all that was 
latest in science and technology followed by years of neglect and a rapid decline, 
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SOFTWARE GOURMET GUIDE & COOKBOOK SERIES FOR 6502, 
Z80, 8080, AMD 6800 PROGRAMMERS 

Ksscntial guides designed 10 take HANK language ptogrammcrs into the realm ol mat him- language programming ['he complex t hip 
instruction mis an « Icarly ami carefully explained. Descriptions ol the fundamental elements ol each CPV including the program 
rot mm. index registers, sunk pointer, memory, ami status Mags, stress the ricathc- advantages and piogtamming povvci ol each chip. 
General puiposc stihi out iocs, input out put processing, floating | until routines arc discussed in depth, tat h volume contains appendixes 
vs nil lite instruction set mnemonics and machine codes. octal to iiexidecitnal conversion table, and ASCII rharactci set. 

6502 Software Gourmet Guide if Cookbook 
/SO Softieare Gourmet Guide & Cookbook 
8080 Software Gourmet Guide «!r Cookbook 
6800 Software Gourmet Guide i' Cookbook 



OK 101 6277X 
08104 6276! 


appiox. 
approx. 


250pp 

'.'lOpp 


Keb'83 
Feb"83 


appiox. 
appiox 


£10.70 
£13.90 


0810! 6208X 
08101 628(8 


appiox. 
appiox'. 


250pp 
250pp 


Feb'83 
Feb"83 


appiox. 
appiox. 


£10.70 
£10 70 



INTRODUCTION TO 
COMPUTER ANIMATION 

h\ N. Wads worth 

Non you i.iu produce amazing computet 
graphics - even if \ou can't thaw ;i straight 
line. I. earn how It* draw lines and shape's. 
make graphs, draw pictures, antt even tlt> 
animation Populai inicrtK'oniptiters such 
as the Apple II. Radio Sha< k'sTRS-HOand 
the Commodou- PET. are capable ol 
producing low-resolution graphics. Now 
you tan use low-resolution graphics to 
improve the presentation and impact t>( 
almost anything you want yout initio 
computet to do. It tan Ix* used to animate 
games 01 data, clarify educational ma- 
terials, oi just plain entertain. 
Feb'83 appiox. I20pp 

S10! 6279 T> approx. £8.20 



CREATE WORD PUZZLES 
WITH YOUR MICRO- 
COMPUTER 

by E.E. Mau. 

A handy guide that enables home com- 
puter users to create ihc.ii own acrostics, 
cryptograms, word-finds, quote-falls, fill 
ins, ant! othet word puzzles. There are 17 
BASICS Programs lot producing 25 puzzles 
- eithet blank puzzles with answer ke\s oi 
printouts following puzzle magazine for- 
mat. 



CODES, CIPHERS AND 
COMPUTERS: 

An Introduction to Information 
Security 

In B. Bosworth 

In addition to des< fibing the fundamentals 
ol set let communication; the l>ook pio- 
vides an understanding ol computet 
security through computet cryptography. 
It details ami illustrates traditional cryp- 
tography techniques developed before 
computers and discusses more recent 
concepts lot the highest levels ol informa- 
tion and data security, smh as the MBS 
Data Encryption Standard and the Public 
Key Cryptosystem. 



\o\ '82 

o8ioi r> H90 



appiox. :il8pp 
appiox. £1 030 



THE 8086/8088 PRIMER 

An Introduction to their Architecture, 
System Design, and Programming, 
2nd Edition 

by S.P. Morse 

Written by the man responsible fen the 
design ol the 8086 microprocessor, this 
revised edition has Ixcn updated to provide 
novices and professionals alike with a 
thorough introduction to Intel's 8086 am 
8088 microprocessors. 

Sept '82 288pp 

0810 1 6255 9 £8.7!> 



Keb'83 

810-1 6251 6 



appiox. 180pp 
approx. £12.35 



It ay den Books available from alt good Bookshops and Computer Stores — 

oi from John Wiley & Sons Ltd 

A complete list ol all Haydeii Books and Software is available on request. 



Marketed by 

VM ^°' in w "' e Y & Sons Limited 

x-J / Raffing I ane • Chichester • Sussex 



BASIC COMPUTER 
PROGRAMS FOR 
BUSINESS Volume 2 

l>\ CI). Sternberg 

Designed lot small businesses, mieio- 
compuier enttepieneuis. ami independent 
consultants, this book provides an in- 
valuable variety ol aplication programs 
thai will make yout niicrtxompiilci pax foi 
iisell as MMiti as it enters yout office*. 
Includes over 70 complete program* that 
can he used on a daily basis (c» critical 
facets ol a business o|x*ration. Kach 
program can In- easily modified u» meet 

VOIII btlsiness's spii il ii needs 

Ott'82 ipapei only I 384pp 

08I(M '>;> 6 £11 50 
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There's a computer to suit you 

at Computers for All! 

A full range of the world's finest micros plus the 

best advice and tremendous value for money! 

New Year, so why not a new computer? Choose 

from the Atari range, Dragon, Oric, MPF II, BBC 

Micro, Commodore. 

But be sure it's from Computers for All - the 

shop where people matter. 

Call now, write or phone. 

1983 will definitely be the year of the computer. 

Make sure you start it right. 

INSTANT CREDIT AVAILABLE FOR 

CALLERS WITH CHEQUE OR CREDIT 

COMPUTERS 



Post today, phone, or call at our shop 

Post to Computers for All (Y), 72 North Street, Romford, 
Essex. Telephone: (0708) 752862. 

Please rush me the following equipment 

0R1C48K @ £169.95 (inc VAT) MPF II @ £270.00 (nc VAT) 

BBC MICRO (B) @ £399.00 (inc VAT) ATARI 400 @ £199 95 (inc VAT) 

DRAGON32 @ £199.50 (inc VAT) ATARI 800 @ £399 95 (mc VAT) 

Please odd Post and Packing @ £3.00. 

ORAGON CARTRIDGES DRAGON CASSETTES 

@ £24.95 eo Compendium of Games <§) £7.95 ea . . 

@ £19.95 ea Comp. of applications <3>£795ea 

@ £19.95 ea Quest @£795ea 

@£1995ea ,_. Madness & the Minotaur @ £795 eo 

@£1995ea Computavosce @£7.95ea 

@ £19 95 ea Graphic Animator @ £7.95 ea . ... 

@ £19.95 eo Mozeroce @£7.95eo 

@ £19.95 eo 



Ghost Attack 
Berserk 
Meteoroids 
Cosmic Invaders 
Cove Hunter 
Tube Frenzy 
Starship Chameleon 
Personol Finonce 



NAME 



ADDRESS 





lenctosecheque/P.O.tothevalueofE made 

payable to COMPUTERS FOR ALL Please bill my Access/ 
Borclaycof d/Visa/Mostercharga'Amex No: 



"THE SHOP WHERE PEOPLE MATTER 



J 
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THE NEW RANGE OF SOFTWARE DEVELOPMENT 
TOOLS FOR THE ZX81 AND SPECTRUM USER 

Amersham Software Ltd. exists to provide software aids for those users who need to get the most out of their ZX81 and 
Spectrum computers without using expensive additional hardware. 

All AMSOFT products are designed to work with standard Sinclair equipment, but can be used to generate code for other 
devices as well. 

AM ZXFILE is a bulk cassette data handler for the ZX81 BASIC user. Unlimited numbers of data records can be written to, or 
read from, cassette files, in the same program if you wish. Records can vary in length, and can be blocked together in groups 
of any size for greater speed. Speed of output is controlled by the user program, and missing data is detected on reading. All 
output and input is from a BASIC array. 
Big machine facilities at £4,00 inc VAT 

AM-ZXMON is a complete machine code operating system for the ZX81. The user can create, modify, move and verify 
machine code. He can also run and checkpoint machine code programs. Most important, he can create libraries of machine 
code routines on tapes, and merge them together, arid with new programs, to speed program development. 
A first class support system at £6.00 inc. VAT 

Under the control of AM-ZXMON you can run— 

AM-ZXEDIT a text editor primarily designed for creating assembly language source text files on cassettes, for input to the 
AM-AZON assembler. Similar to the BASIC editor, AM-ZXEDIT lets you create and amend the programs line by line, and 
to merge different program cassettes together. 
A must at £4.00 inc. VAT 

NEW AMAZON full two pass symbolic assembler running under the control of the monitor AM-ZXMON and producing 
either directly loadable binary cassettes or relocatable code suitable for the AM-ZXDOC relocating loader. Symbols of up 
to 5 characters can be used instead of absolute addresses, hex. and decimal constants and text may be used. ABS, ORG, 
EQU, EXTN, are all provided and the assembler supports all Z80 op. codes. It is impossible to describe this product in a 
small space. 
The best assembler around at £800 inc VAT 

COMING SOON is AMZXLOC, a full relocating loader which will merge together routines produced by AMAZON and 
relocate them, completing any necessary linkages, giving a binary program. No more manual address changing, no more 
wasted space. 



ORDER FORM HERE, space for four products on it. 



TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERViNES ROAD, 
AMERSHAM, BUCKS. HP6 5HS. 

Please send me D AM-ZXMON also D AM-ZXEDIT 

and □ AM-ZXFILE □ AM-AZON 

I enclose my cheque/postal order for £ made payable to Amersham Software Ltd. 

NAME 

ADDRESS 



3*&— 



YC01 



6 YOUR COMPUTER, JANUARY 1983 



100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 



ATARI 



ll'.'/8B|l!)7 9B| - 



f r 






ATARI PRICES REDUCED 

We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that the Atari at its 
new price will become the U.K.'s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111. 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with 16K 



£449 



400/800 SOFTWARE & PERIPHERALS 

Don't buy a TV. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 

Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 

applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 

available for the Atari 400 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 

as well as details on our users club. 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE Of ITEMS AVAILABLE 



ACCESSORIES 


Mountain Shoo! 


evsiatss 


CYNflCW 


Maths- Tac-Tbe 


Scram 


Cattle 


Sieuv Adventure 


Jewbnrakei 


tttOGjaAWLNQ 


Cables 


Rearguard 


Calculator 


Alone Fighter 


Metric 4 Proto Sorvg 


Stales A Capitals 


Centurion 


Solitaire 


Mivnon Asteroid 


AJOS frotn Atari 


Cassettes 


ill' - He 


Database Manaoami 


ChpmpelO 


Muorvu-np 


Touch Typing 


Checker King 


Space One 


Mouiketuck 


Assemtiier b.irnr 


Diskettes 


Sunday Got! 


Decision Maker 


Crystals 


Mswc Terrrs.'Sotatn 




Cheese Puttie 


Spec* Trek 


Trsrethdld 


Osembler (APX1 


Joysticks 




Graph It 


Forest Fir* 


Mvtacai Computer 


EMI SOFTWARE 


Cockcrecker 


Sultans Palace 


UiyiiesrGonien Fl 


Microtofi Basic 


L* Sl(k . Joystick 


AUrOMATEO 


Irsyotciryg 


Intruder Alert 


My Pint Alphabet 


Brit sh Heritage 


Comedy Diskette 


Tact Tr»k 


/Una & Pr,r.ce« 


Pascal IAPXI 


Vise Supplies 


SIMULATIONS 


Librarian 


V<in*rch 


Numbe- Blast 


CrtbCMoe/Oominoea 


Dk» Poker 


Terry 




Pilot (Consurnert 


Peddles 


Crush Crumble Ct-tf 


«rt» Loan An*l 


MoonprObe 


PolyceK 


0*rt1 


Hoc Dwr 


WuarOt Gold 


PFH.PHFHAL'S 


Pilot lEoucetoO 




Oetes tones of ftyn 


Nominal Ledger 


Mov.r>g Mala 


Prrrsrdents 01 U.S. 


European Scene Jcj 


Oominatron 


SViiards Revenge 


Centronics Printers 


Prograrrwr mfl Kit 


AOVFNTIIkr IN ' 


Dragons Eye 


Payroll 


N err- lory ii*,UA 


Qv>t Muter 


Hickory Ockory 


Downhill 




Disk Drrve 




Scon Adams Ad* 


Invasion Orion 


Personal F.nl Mgmt 


flpgi ol Tivr Emp 


Sterware 


Humpty Ournpty 


EMtern Front 


FteTCRTAInlMENT 


Epsom Printers 


SANTA CHOI 


No f ^AdWnturefnd 


Rescue at Rrgef 


Purchase Ledger 


Space T.lt 


Stereo 30 Grapr- <i 


Jumbo Jet Lander 


Cvanad * Holy Gn 


Iraen ATARI 


Program Recorder 


Bai'^s o' Ai.matrun 


No? Pirate Adv 


Ricochet 


Sain Ledger 


Sotc* Trap 


Three R Math Svi 


Snooker 4 Biliit'di 


Graphics/Sound 


Asteroid* 


RSini Interface 


Bobs Busi-sets 


No 3 Miwon Imp 


Ster Wirrw 


SuisKi 1 


Stud Poker 


Video M>tn Flash 


Submarine Comma. 


Ja«-0 


Ba>ketD*ll 


Tiseemai Prnster 


Display Lists 


No 4 Voodoo Cast 


Tempee of Apshei 


Stock Control 


Tr.pi. Blockade 


IfYordmeker 


Super Cubei & Tilt 


Juke bo* 


Bieckieck 


16K Memory RAM 


G r aphics Vukch i rie 


No 5 The Count 


Upper Reaches Api 


Telehnk > 






Tournament Pool 


I cokehead 


Centoede 


32K Memory RAM 


Kids 1 ft ? 


No 6 Strange Ody 




Vis* ale 


flMK-AllON 
Iron .-.CV 


EDUCATION 




Memory Maters 


Chew 




Horizontal Scrolling 


No 7 Mystery Fun 


BOOKS 


Weekly Planner 


•lamAli'" 


ENTERTAINMENT 


Midas Touch 


Entettainrrsent Kit 


*tHSO';Al 'T 


Master Memory Vjp 


No 8 Pyramid o< O 


Baste fte' Manual 


Word Processor 


Ate icak 


Cony French 


from no 


Mmolaur 


Miisre Command 


frorstAPX 


Mm. Word Processor 


No 9 Ghost Town 


Comrpute Atari DOS 




Aim of Canada 


Corrv German 


ajx-iEm 


Ovllew/Hovyiteer 


PacMan 


AdV Muik System 


Peae Flipping 


No 10 Sn Island 1 


Compute Bk Atari 


CRYSTALWARE 

Beneath The Pyrem 


Cubbyholes 


Cony Italian 


Anthill 


Preschool Games 


Space tnvedera 


Banner Generator 


Pseyer Miss * Gr 


No 11 Sav Island? 


Compute Miejuine 


Elementary Biology 


Corw Span i|h 


Attenk 


Pro BoW «g 


Star Harden 


Blackjack Tutor 


r***yer Piano 


No 1 ? Golden Voy 


!> Re Ami 


Feotasy!end?04! 


Fioomntfi 


Energy Ci»» 


Avalanche 


Puthover 


Super Breakout 


Going To The Oocn 


Sounds 


Angle Wor mi 


OOS Ut.l.tret L.it 


Galactic Quest 


H<kory 0t*O'v 


European C * Caps 


Babel 


Rabbotr 


Video Ease 


Keyboard Organ 


Vertical Scro - , 


Deflections 


DOS? Manual 


House 01 Usher 


Inst Comptg Oam 


h j --;.--> si- 


eiaekjaek Cenno 


fleverj. II 




Morse Code Tutor 




GaiKK Empire 


M.K Atari Books 


Sends Of Mars 


Lemonade 


Inyit TO Prog l, r 2/3 


Block Buste- 


Salmon Run 


rMLfrMCTSTCMS 


Persona 1 Fitness Prg 


SILICA CLUB 


Galactic Trader 


Op System Listing 


Wan ■ loo 


Letwrmen 


K.ngfSom 


Block Em 


1*7 Land.rsj $vnul 


Cronfire 


Player Piano 


r>.*' WO prog/erne. 


Lvnar Lender 


Wiley Manual 


svoridwa- ill 


Mapware 


Mus-C Co-npo*tr 


Burr per Pool 


Seven Card Stud 


F rogger 


Sketchpad 


wftee fere ektsatis 



FOR FREE BROCHURES -TEL: 01-301 1111 
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FREE LITERATURE 

I am interested in purchasing an Attn 400/800 computer ana 
would like to receive copies of your brochures and tost reports 
as well as your price B« covering all of the available Hardware 
and Software: 

Nam* 

Addratt 

Poateoda 

VC0183 - Your Computer - January 1983 
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"The Ace is 
an excellent way 
of using 
FORTH" 

Popular Computing Weekly 



The Jupiter Ace personal computer runs in FORTH, an easily 
understood language, typically four times as compact and ten 
times as fast as BASIC. Before the Ace all personal computers 
used BASIC and FORTH was only available to a privileged few. 

The Jupiter Ace also features a full-size moving-key keyboard, 
high-resofution graphics, sound, floating point arithmetic, a fast 
and reliable cassette interface and 3K of RAM. 

If you own a personal computer you will be aware of the 
limitations of BASIC. You know how slowly your programs run and 
how quickly your computer's memory gets filled. The Jupiter Ace is 
your answer. 

If you already know FORTH, the Jupiter Ace closely follows the 
FORTH 79 standard with extensions for floating point, sound and 
cassette. It has a unique and remarkable editor that allows you to list 
and alter words that have been previously compiled into the dictionary. 
This avoids the need to store screens of source, allowing the dictionary 
itself to be saved on cassette. Comprehensive error checking removes 
the worry of accidentally crashing your programs. 

All inclusive price 

For £89.95 you receive your Jupiter Ace, a mains adaptor, all the leads 

needed to connect to most cassette recorders and T.V.s (colour or black and 

white), a software catalogue and a manual. 

The manual is a complete introduction to the world of personal computing 

and a course in FORTH programming on the Ace. 

Even if you are a complete newcomer to computers, the manual will guide 

you step by step from first principles to confident programming. 

The price includes postage, packing and V.A.T. 

The Jupiter Ace is backed by a full 12 month warranty. 



Available soon 



"FORTH is 
an easy 
language" 



Plug-on parallel printer interface. 

For around £20.00 this will connect your Jupiter Ace to anything from high-speed dot 

matrix to letter-quality daisy wheel printers. 

Plug-on 16K Memory Expansion 

For around £30.00 you will increase the memory of your Jupiter Ace to 19K giving you 

instant access to enormous amounts of information. 

Software 

A catalogue will be sent with every machine, and includes, initially, programs for 

education and entertainment. 



FORTH Finishes First! 

Speed Comparison Chart showing times in seconds to perform one thousand operations. 



Byte 



Type of Operation 


Jupiter BBC 
Ace Micro 


Vic 
20 


Spectrum 


ZX81 


Empty loop 


0.12 0.67 


1.3 


4.2 


17.7 


Print a number 


7.5 13.5 


26 


19 


430 


Print a character 


0.62 1.3 


3.1 


7.5 


24 


Add two numbers 


0.45 1.4 


5.5 


7.5 


28 


Multiply two numbers 


0.9 1 .6 


6.5 


7.5 


32 


Bkiun of the difficulty in devising exactly equivalent 


programs, these measurement* should only be taken as a guide. 





only £89.95 



MB 



Designed by Jupiter Cantab 

Computer Designers Steven Vickers and Richard Altwasser 
played a major role in creating the ZX Spectrum and then 
formed Jupiter Cantab to develop advanced ideas in personal 
computing. The Ace is the result, another all-British computer 
to lead the world. 

Technical Information 



Hardware 

Z80A running at 3.25 MHz. 

8K bytes ROM 

3K bytes RAM 
Keyboard 

40 Moving-key keyboard with 
auto repeat on every key and 
Caps Lock. 

Screen 

Memory mapped 32 column x 
24 line flicker-free display with 
upper and lower case ascit 
character set 

Graphics 

Chunky graphics (64 x 46 
pixels) may be plotted, un plotted 
or over-plotted (XOR operation). 
Also, the entire character set 
(128 characiors and their video 
inverses) may be redefined 
allowing intricate shapes to be 
drawn with a resolution 
equivalent to 256 x 192 pixels. 

Control Structures 

IF-ELSE-THEN, DO- LOOP 
DO-+LO0P. BEG1N-WHILE- 
REPEAT. BEGIN-UNTIL, all may 
be mixed and nested to any 
depth. 



Cassette 

Programs and data in the 
compact dictionary format may 
be saved, verified, loaded and 
merged. Blocks of memory can 
be saved, verified, loaded and 
relocated. All tape files are 
named. Running at 1500 baud, 
the Ace will connect to most 
portable tape recorders. 

Expansion Port 

Contains D.C. power rails and 
full Z80 Address, data and 
control signals. May be used to 
connect extra memory and other 
peripherals. IN and OUT words 
allow port-based peripherals to 
be addressed. 

Data Structures 

Integer. Floating point and 
String data may be held as 
constants, variables or arrays 
with multiple dimensions and 
mixed data types. There are no 
restrictions on names. 

Sound 

Internal loudspeaker m3y 
be programmed to operate 
over the entire audio 
spectrum. 
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In Schools Teachers Already know how 
quickly children take to computing, and the 
Jupiter Ace is on ideal introduction FORTH 
i$ an easy and important language to learn 
and by making learning fun. the Ace can 
help to teach science, music and many 
other subjects. 




Timo LoH 

1 Hour 26 mint 



In Laboratories For monitoring and 
controlling experiments, the Jupiter Ace 
has many advantages. The language is 
perfect, even the Jodrelt Bank Radio 
Telescope is controlled in FORTH. The Ace 
expansion port enables il to be interfaced to 
almost anything, and the built in quart; 
timer allows experiments to run all 
weekend. 



"FORTH 

is very 

flexible" 

"FORTH 
is compact" 

Electronics and 
computing 



"FORTH is 

in general very 

much faster than 

BASIC" 

Computing Today 



Programming in FORTH 

Programming in FORTH 

FORTH programs are constructed without line- 
numbers, as words which are defined in terms of other 
words that already exist Consider the following 
definition of the word STARS. Comments are in 
parenthesis and have no action. 



: STARS (: starts word definition) 

(print 3 asterisks) 

200 100 BEEP (play a note for 
100 mSecs) 

# 

The semi colon at the end finishes the 
word definition. Now. whenever you say 
STARS the computer will print out 3 
asterisks and sound a short tone. (Notice 
how the word BEEP comes after the 
numbers it uses. 200 and 100. This 
characteristic occurs throughout FORTH so 
that you write, for instance, 28 76 + instead 
of 28 + 76.) 

The Jupiter Ace already has 140 FORTH 
words defined in ROM. 




At Home The Jupiter Ace is powerful 
enough to play games as complex as Chess 
and with sound and high resolution 
graphics, action games wrrtten in FORTH 
will stretch your reaction speeds to their 
imits. 



1983 Sll*t For«*l! 
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ORDER NOW! 



In the Office Stock control. Accounts and 
Financial forecasts are all possible on ihe 
Jupiter Ace. With a pnnter and extra 
memory attached you can do word 
processing as well. 



Please send me: — 

D JUPITER ACE MICROCOMPUTER(S) @ £89.95. 



The Jupiter Ace is available only by mail order. Please allow up to 28 days 

for delivery. 

Send cheque or postal order with the form to:— 

JUPITER CANTAB. 22 F0XH0LL0W, BAR HILL. 

CAMBRIDGE CB3 8EP 



Name. Mr/ i ■ ■ i 

Mrs/Miss^ 
Address I 
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LET YOUR MICRO | 

TAKE OFF WITH 



GEMINI 




USING GEMINI 
FUNCTIONAL CASSETTE 
SOFTWARE FOR JUST £19.95 

Here's the software to run your budgeting, your 

business, your stamp collection, 

your car costs . . . even to plan 

your next meal and help you 

choose a wife. Tested 

programs that come with 

all the documentation 

back-up you need from 
Gemini who are experts in practical 
software. So mail us the coupon - and put your 
micro to work . . . fast. 





□ DATABASE The Program that everyone 
needs. Facilities include sort, search, list, 
delete, change, totals, save file, line print if 
required, etc. etc. Can be used in place of 
any card index application. £19.95 

STOCK CONTROL All the necessary for 
keeping a control of stock. Routines include 
stock set up, user reference no., minimum 
stock level, financial summary, line print 
records, quick stock summary, add stock, delete 
change record and more. £19.95 

MAILING LIST A superb dedicated 
database to allow for manipulation of 
names & addresses & other data, with 
selective printing to line printer. Features 
include the facility to find a name or detail when only 
part of that detail is known. Will print labels in a variety 
of user-specified formats. £19.95 

INVOICES AND STATEMENTS Ideal for the 
small business. A complete suite of 
programs together with generated 
customer file for producing crisp and 
efficient business invoices and monthly statements on 
your line printer. All calculations including VAT 
automatic and provision for your own messages on 
the form produced. *Not Spectrum £19.95 

For Functional Software 

Dealer Enquiries Welcome 
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COMMERCIAL ACCOUNTS A gem of a 

program, all for cassette, with the following 

features:- 

Daily Journal • Credit Sates • Cash Sales • 
Credit Purchases • Purchases- other • Sates Ledger • 
Purchase Ledger • Bank Account • Year to Date 
Summary 

A fully interactive program suitable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. Particularly 
useful from a cash flow point of view, with an 
immediate accessibility to totals for debtors and 
creditors. Bank totally supported with entries for 
cheque numbers, credits and, of course, running 
balance. £19.95 

HOME ACCOUNTS Runs a complete home 
finance package for you with every facility 
necessary for keeping a track of regular 
and other expenses, bank account, 

mortgage, H.P. etc. etc. etc! You'll wonder how you 

ever managed without if. £19.95 

Gemini Marketing Limited. 
Functional Software Specialists 
9, Salterton Road Exmouth, Devon. 
Telephone orders welcome. (03952) 5832 
Please quote Access/Diners Card Number 




ZX81 16K - Database available - Only £7.50 
including FREE Decision Maker Programme. 



I 
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Tick the box tor Program you require. Prices include V.A.T and Package and Postage. 
Ptease supply the following cassette software. 




Dalobase £19.95 !_ 

Stock Control £19.95 i 

Mailing List £19.95 _, 

Invoices and Statements £19.95"" 

Commercial Accounts £19.95 _ 

Home Accounts £19.95 F 

ZX81 16K Database £7.50 C 



\ 



Name_ 
Address. 



Machine Type 
I enclose 



^Memory Size 



Make cheques and postal orders payable to Gemini Marketing Ltd. All orders despatched within 
days. 



^r (' r^. ^^^^ViV^ Diners Card Number Access Number. 

■ £J?A ^«i^-C3L 3 a n Signature; 

■L ^#/ly#l ^k ^^ ^^ Gemini. Functional Software Specialists 9, Satterton Road, Exmouth, D 

▼ * 1^1 I I ^^^ Telephone orders welcome. Please quote Access/Diners Card Numb 



evon. (03952) 5832 
Number 



I 







CHRISTMAS 
SPECIAL OFFERS 

ZX81 CASSETTE 1 CITY 

2 superb original games vuriiien in machine code tor 16K memory 

The Graphics of CITY PATROL can only bo describee as fantastic — your task is lo 
protect your city against Aliens who are HeD-Beni on toial destruction The lull screen 
displays only a portion of the City at any one time and requires you to patrol between 
street level and skyline, either at touring speed or at racing speed in either direction 
around the City Track the ai.-on and destroy him 

SABOTAC : is a game ol strategy requiring fast decision making. Two different games in 
one — you can piay the role Of etlher Sabator or God Superb value at only . . . £5.95 

CASSETTE 2 ZAC-MAN 

A 9 Speed arcade typo game, written in Machine Code with excellent graphics £9.95 

SPECTRUM — Bumper Games offer (until 31 si December only) 

Five 1 6K Games with sound and colour for only £9.95 Normally sold mdividuatry at a lota! 

value Of over £20. 

BUMPER INCLUDES — Dragon Maze. Nightmare Park. Space Rescue. Star Gw/St. 

Blot Lots Of other ZX, Software - SEND SAE FOR CATALOGUE. CHEQUES OR 

POSTAL ORDERS TO: 

IhluSilU ILlLJl systems limited 
__ 26 Spiers Close, Knowle, 
fS±^ Solihull B93 9ES 




SOUNDwithZX 81! 



MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 





nttu, £25.95 THE ZOK X-81 

fW% -neip&p&VAl 



f 
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ine ZON X-81 SOUND UNIT Is completely self-contained and 
especially designed for use with the ZX-81. II just plugs In - 
no dismantling or soldering. 

No power pock, batteries, leads or offief extras. 

ample volume from built-in 



rn 



Manual Volume Control on pone) 
loudspeaker. 

* Standard ZX-81 - 16K Rompack or printer con oe plugged Into 
ZON X-81 Sound Unit without affecting normal ZX-81 operation. 

* Hugerangeof possible sounds for ga mes or ; Music, 
Helicopters. Scl-Fi. Space Invaders, Explosions, Gun-shots, 
Drums, Planes, Losers, Organs. Bells, Tunes, Chords etc., or 
whatever you devise! 

* Uses 3-channel sound chip giving programme control of pitch, 
volume of tones and noise, all with envelope control. 

* Eosily added to existing games or programmes using a few 
simple "BASIC lines. 

FULL Instructions with many examples of how to obtain affects and the | 
programmes, supplied Fully Guaranteed. 



r>.pi yc-p.o, But 
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Access & VISA accepted 
Ring 09203182 lor 
immedtols despatch 



*SUPER QUALITY SOFTWARE FROM LLAMASOFTH* 

(DESIGNER - JEFF MINTER) 



VIC 20 

ABDUCTOR 
GRID RUNNER 



NEW J 
NEW J 



ANDES ATTACT 

(BK. REPLACES DEFENDA) NEW J 

Your spacecraft must attack the descending 
aliens and frustrate their evil intern. The game 
includes swarmers. baiters, pods, landers, 
bombers, mutants, humanoids and smart 
bombs. Machine code high resolution colour 
graphics. Uses joystick controls and requires 
an 8K or larger expansion. Only £8.00 t 50p 
P&P includes full documentation. 

TRAXXM/CI8K EXPANSION) J 

This is a VIC 20 cross breed between the now 
famed 'Packman' and the game 'Ouix'. All in 
machine code, fast and fun with joystick 
controls, uses Hi-Res colour graphics. 8K or 
larger expansion needed- Only £6.00 + 50p 
P&P complete with instructions, 

RATMANI (8K EXPANSION) 
Another amazing game from Llamasolt!! You 
are the man under attack by the deadly rats as 
they fall from the sky. You must dodge the 
arrows to get to the rats and then squash them 
with your hammer before they dig under the 
platform on which you stand, and mutate into 
devils. Fast action with great graphics to make 
an extremely addictive game 8K or larger 
memory expansion needed. Hi-Res colour 
graphics, in machine code. Only £5.00 f SOp 
P&P complete with instructions. 

BREAKOUT/ DELEX (UNEXP VIC) 
Unexpanded package a lull feature version of 
the popular arcade Breakout plus a new 
concept in computer games, Deflex 1 ! Both 
programs on one cassette only £3.95. 



BLITZKRIEG tUNEXPVIC) 
As seen at the Commodore show and 
reviewed by the Daily Telegraph. Fly your 
Vulcan Bomber over the enemy city »nd 
destroy the buildings. 25 levels of play, uses 
Hi-Res colour graphics and plays Rule 
Britannia between waves. Only £4.95 
complete with instructions. 

GAME GRAPHICS EDITOR. SOFTKEY 
(ALL VIC) 

Create your very own custom characters for 
the unexpanded VIC 20, up to 64 characters 
with facilities such as reflect and save on 
cassette etc. 

SOFTKEY 24 

This program, designed to run on the VIC 20 
with any memory size gives you the facility of 
24 key words on your funciion keys. Key 
words include peek, poke, run, save, list, for 
next etc. Both programs on one cassette only 
£6.00 ♦ P&P with full documentation, 

SPECTRUM 

GRAPHICS CREATOR 116K] 
NOT just another character editor! Allows you 
to define not only the 21 user definable 
characters. Also allows you to change the 
entire 96 character ASCII set. Creates BYTES 
tiles ready tor you to load into your own 
programs, Includes advanced Reflect. Invert, 
Field commands etc. Complete with full 
documentation. If BIN the BIN statement and 
use Graphics Creator with its easy onscreen 
cursor editing, £2,95 + 60p P&P. 

BOMBER (16K) 

Yes. a full feature version of the popular game 
Blitz', supplied for the 16K or 48K Spectrum. 
For only £2.95 * 50p P&P. 



ROX III I16KI 

Blast the falling meteors as they invade your 
planet, cruise missiles are your only defence in 
this world of disaster. If they break through 
the crust of your ptanet then your life support 
systems will fail. An addictive game with fast 
action and great graphics. 16K or 48K 
Spectrum only £2.95 + 50p P&P. 

SUPEROEFLEX (48KI 

Bounce "Sid", the space invader, around the 
screen into tho power pods, keeping away of 
course from the devil who chases you around 
the screen. Steer with your Deftex shields, but 
beware the mines or your may be buried alive! 
Superb graphics and fantastic sound on the 
48K Spectrum only. Only £4.96 on cassette 
+ SOp P&P. 

ATARI 400-800 

TURBOXFLEX 

Superb ultra-fast and totally new ban game. 
Uses ATARI'S unique features to the full. 
Incorporates superb colour/sound effects and 
uses Player Missile graphics. Tables top 10 
scores along with Scorer's name . £6.00 + 50p 

P&P. 



GRAPHICS/CHARACTER CREATOR 

Now you can define your own custom 
character sets, or edit existing sets. Results 
arc futty displayed on screen in modes 0, 1.2. 
Special features include reflect, invert, save 
character sets etc. Supplied on cassette with 
data sheet only £8.00 + 60p P&P. 

ZX81 

CENTIPEDE I16KI 

The ORIGINAL game from the ORIGINAL 
author. This is the identical program to that 
being sold by other companies tor three times 
our price. The game has received ecstatic 
reviews in the computing press. Program has 
30 speed levels and ever increasing Centipede 
hordes. Table top 10 scores and names. Why 
wail to pay more? Only £1.95 + 50p P&P. 



J -JOYSTICK CONTROL 



Please add 50p P&P with all orders 



LLAMASOFT SOFTWARE 




Dfl*. yet 

49 Mount Pleasant. 

Tadley, Hints 

RG26 6B N 

Tel: 073« «79 

Trade enquiries 

welcome. 
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If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926, 
Birmingham Shop: 021 -356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer. Cash Price £169.99. Credit terms: £16.99 
down then £1 7 per month for nine months: Total £1 69.99. 
Credit quotations on request. 



THE NEW COMMODORE 64 



The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 x 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 

(AF56L) Only £339.00 



DRAGON 32 




The amazing new British com- 
puter with a full-travel standard 
keyboard, a 16-bit microproces- 
sor, 32K RAM fitted (expandable 
to 64K and later to 256KM), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron- 
ics-type), joysticks are available 
and it's incredible value for 
money (AF57M)Only£199.50 



THE AMAZING ATARI COMPUTERS 



4 Consoles Available: 

Atari 400 with 16K RAM (AF36P) 

£249.95 
Atari 400 with 48K RAM (AF37S) 

£319.00 
Atari 800 with 16K RAM (AF02C) 

£399.00 
Atari 800 with 48K RAM (AF5SK) 

£490.00 
* All above with BASIC & handbooks 



(AF28F) £50.00 
(AF06G) £299.95 
(AF04E) £265.00 
(AF38R) £399.95 
(AF40T) £447.35 
(AF41U) £59.95 
(AF42V) £59.95 
(AF29G) £135 00 
(AF43W) £199.95 
(AF08JJ £55.00 



£2.50 
£24.95 
£13.95 

£13 95 



Q ATARI 

1 L. 
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Other hardware: 

Cassette Recorder 

Disk Drive 

Thermal Printer 

Epson MX80T Mk III 

Epson MX80F/T Mk III 

Printer Interface for 400 

Printer Interface for 800 

Interface Module 

Versawriter 

16K RAM Module 

48K RAM Module for 400 (AF44X, £1 25.35 

48K Upgrade for 400 (AF45Y) £75.00 

Floppy Disk (YX87U) 

Le Slick (AC45Y) 

Joystick Controllers (Pair) (AC37S) 

Paddle Controllers (Pair) (AC30H) 

For full details njk for our hardware leaflet (XH54JI SAE appreciated 

JOIN THE U.K. ATARI COMPUTER OWNERS" CLUB 

An independent WM*' group Four issues of ih« club magniinti tor only £3.001 Address your subscription to Ron 

issue 1 of the club maganne featured a tutorial on character set redefinition and contained a collection of demonstration and 

games programs and lots more Issue 2 featured a tutorial on player/missile graphics, an article about graphics on computers, a 

selection of members' contributions to the program library and much more. 
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THE FINEST SELECTION OF ATARI SOFTWARE 



Teach- Yoursell Programs 

Conversation** French 
Conversational Otf'f ,, *i 
Conversational Spaivvi 
Conversational luien 
Touc*i 7yrj.no 
Stales 4 Capua s 
Eurtj Oeuntfiet 6 Cap*.i -t 

Xids I iSProo-omil 
Kids I (3 Proof *msl 
Kid* 2 |3 Piooiamsl 

Ki«3> 2 iSfroatairsi 

Ltvn Programming 
Invitation To pToyamm rvs 
Inwlarion To Programming 
lf*v*UU0A to Prograrrvnmo. 
6»l»Cs 01 Animation 
Basics 01 Animation 
Player Missile Graph cs 
Pljyr* We-s *: Grapncs 
Deploy l:ll 
Display List! 
H.itir V(*: Scrol *\$ 

Hotu Vert Sooii^g 



5C I6K 
SC 16* 
6C I6K 
SC 16K 
2C 16K 
1C 16K 
1C-16K- 
■•C I6X 
10-24X 
IC 16* 
ID 24* 



VG44X 

■ : ■'•I 
VG*6A 
YG478 
YG490 

VGS61 

>G57M 

BGGCA 
SGOlB 
SO02C 
BG030 



1 IC 8X-VG43vY 

2 -2C-8K-8Q6JX 

3 2C «K 8068V 
IT 1IJX 8Q57V1 
ID 24K-8QS8N 
IC 32*. BQ59P 

•o 3JK eosoa 
tc is* eosir 

id J4K ea&iG 

IC 1BK B053M 
ID 24*. 80MJ 



£39 95 

£39 95 

439 94 

£39 95 

£15 95 

£9 95 

£9 95 

£9 9b 

£9 95 

£9 95 

£9 95 



1 1 i gs 

£22 95 
£22 96 
£11 95 
fl! OS 
£18 95 
£18 95 
fit 9S 
ill 94 
fit 95 

rtt 9S 



1C-16K.B0.MK £11 95 
ID 24* BOSU. £11 95 
IC 16* BGOif. £11 95. 
ID 24K BG05f £11 95 
3C 32K 6G06G £69 95 

30 3 2 Ft BG07H £$»»S 



P .!.$<- f'v :[).ni| 
P*KJ« flipping 
Sounds & Music 
Sounds 6, Music 
Tr<fcy Tutorials 
Tfic*vy Tutorials 

Business PrOQreffll 

VlS'UlC 

Atari y/ord Processor 

In: vViranl 

M>« Word Processor 

Mint Word Processor 

Calculator 

Graph. It 

Statistic* 

Perioral f inane, jl M*n*geir.*n1 

30-32K-8Q65V 
Mortgage* Loan Analysis 1C I6K 8Q66W 
Bob s Bus nesv -1C-32K 6: ' V 

BobsSusness IO-32K BGI2N 



10 32* Vl39fv i 
1C6.30 48*.-YG42v- 
10-32* BQ99H 
IC 32 K 8G08J 
10 32K BG09K 
ID 24K YGSOt 
2C 16K-yGSIF 
IC 16K VG52G 



M9 9S 

£99 96 
£69 9S 
£!> 95 
£S1 95 
£16 95 
£13 95 
£13 95 

£49 00 
£1395 
£9 95 
£9 95 



Advantuia 13an-i«s 

Galactic E Tip -«- 
H^JCuir At fttge 



!C 32K-BQUO £1495 
IC 32K. B02IX £22 45 



Rncua Ai n.^.1 ID 32K 80806 £22 45 

0»itjr« 01 «*n 1 C 32K BQ22Y £ 1 4 95 

Oatf >iv"«t Ol B>« - 10 32« BQ82D £1 4 95 

Star Warcor IC 32K-8Q248 £26 95 

Star Warner ID 32K BOT9C £26 95 

ion iv.ii. Or.on IC 24K B023A £ 1 8 95 

InwMion Orion ID 32K-BOS1C £18 95 

Star Tr>k 3 5 IC 32K 8Q15A £14 95 

5lait<rk3 5 ID 40K-8G2eO £18 95 

Crush. CunvUr 6 Cr>un>D -IC-32K-BQ63E £22 45 
C'usn. CrumOli, & Cnoms 1 D 32K 8084F {22 45 
Million Aslriofl ID 40*. 8091V £17 19 

VVoant & The PnrKvss 10 40K-B025C £21 79 
Ulysio & Trie GcWrn l-r«ce 

-20-40K B092A £2064 
Zorkl ID 32K B094C £29 95 

2o-r.ll ID 32K 80950 £29 95 

Al.8jCJSIlc401hii.-vc5 10 32R BO'BK £27 95 
Icitvji. Of Apshai (Pan 1) IC -32K 6Q85G £28 95 
Ttmpl»CH ApshaifPait II -1D-32K-B086T £28 95 
Upper fteacnts Ot Apshai |Pari 21 

-IC-32KBQ87U £14 95 
Upper rb-ach«t 01 Aptha> (Pari 2> 

■ 10-32K-B088V £14 95 
Curse 01 Ra iPart 31 1C-32K-8Q89W £14 95 



Curs* 0< «• (Pan 31 
Aearoo Advonlufr 
AArftlu'e Land 
P.ratrs Advantuf* 
Mosioci impossapi« 
Voomo Castto 
The Count 
Sl'4/lO* Cdvsst'r 
Mystery Pun House 
Pyramid Of Ooon-i 
G'ost town 
Saragr island t 
Savage Istane U 
Gclden Voyaoe 
Soflporn Adwanluie 
OearKin* 

Tht ShanuMi Alliance 
The Belli* 01 Sttilon 
The Battle Of Shiloh 
En»f<rrC<sr 

•U yj... I 

Space Shuttle Mooule 1 

Arcade Games 

Star Raiders 



1032K 
10 32X 

IC 24K 
-1C-24K 
IC 24K 
IC 24K 
1C-24K 
1C-24K 
IC 24K 
IC 24K 
IC 2« 
IC 24K 
li 24K 
1C24K 
ID 40K 
2D 32K 
1D-48K 
1C-40K 
10 4CK 
IC t6X 
IC 8X. 
ID 32IC 



B090X 
B033I 

.'... i ■ 

BC02C 
BC>03D 
BOtXt 

eoofrf 

BQ06G 
BOOTH 

toot I 

BOOIW 

-eaten 

8QI1M 
8093B 
80WE 
6Q98G 
BQ63T 
BQ97f 
VG53H 
VG55K 
BGofeV 



£1495 
£1695 
£1495 
£14 95 
£1495 
£1495 
£1495 
£1495 
£14 95 
£14 95 
£14 95 
£1495 
£1495 
£1495 
£2064 
£34 95 
£29 95 
f29 95 
£2996 
£9 95 
£9 95 
£19 95 



IE SK VG66W £29 95 
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(Subject to approval 
which can take up to 48 
hours) (APR " 0%) 



Dragon 32 comp uter hardware 




ATARI SOFTWARE continued 


Asterods 


-IE-8K-YG600 £29 95 


Blectjaol 


-1C-8K YG62S £9 95 


Space Invaders 


-IF.-SK-YG70M £2995 


Hangman 


-IC-8X-YGS4J £995 


Viss ke Ccmmend 


IE-8K-YG64U £29 95 


Super Cubes & Till 


-IC-16K-8Q48C £14 95 


Caverns of Mar* 


IOI6K.-8Q69A 12*50 


Humplv Oumoly 8 Jack 8 J 'II 


KF«> Shool Qui 


-1E-8K-8063T £29 95 




IC I6K 8Q38R £1995 


K Part KnUerS 


IE 8K 8GS1P (29 95 


Hickory 0<kory Cock * 




K Star PWf 


IE BK B6S2G (29 95 


Baa Baa Slack 5l-<rrp 


tC 16K BQ39JI £1995 


Pathfinder 


10 32K 8G33L £27 95 


But'sTi He'-ta^e Jigsaw Purrles 


Crossfire 


IC 1$K BG22Y £206* 




-?C I6K BC40T £19 95 


C'«i( If 


10 32K 8G23A £2064 


European Scene Jigsaw Pwules 


ttouaoi 


-1C-32K-8G248 £21*0 




2C I6t 8Q4IU £1995 


Protect Or 


10 32K BG25C £2t 80 


V«*ro fawl 


it &X 8Q72P £24 50 


Threshold 


10 4CK BG18U £27 5* 


Macro Panlei 


10 48X 8GS61 £2995 


Celine Invaders 


IO-I6K-BG34M £29 95 






Cjkciic Cfes* 


-1C-I6K-BQ62S £18 95 


Musk Programs 




Gaiactc Cf»» 


I0-I6K 8Q61« £1995 


Music Ccmposrr 


-tE-8K-YG48C £35 95 


Rao* In Scj • .■ 


1C 16K BG35Q £14 95 


Movie Trtemas 


-1C-8K-B034M £9 95 


Race in Spec* 


ID I6K BG20YV £1696 






Space Chase 


1C 16K-BG42V £10 95 


Computer Languages 




Space Cm» 


10 24K 8G43W £12 95 


Assembtar 


•tC-16K-Yt,32K £1995 


C«ii«* 


It 16K 8O.70M £29 95 


Assamblar Edilo' 


-IE 8< YG68Y (3995 


Angle Worm* 


IC 6X-8G50S £1095 


Macro Ass*mbl«r 


-10-32K 8Q73Q £5995 


Lui*r Lender 


1C 24K BQ16S £1095 


Basic A* 


-10-48K-BQ3IJ £4995 


lu.sar Lane*" 


10741 8G490 £14 95 


Basic A» 8 Op«rating Syttam A- 


Jumbo Jet Lender 


Available November 




ID-48X BQ32K £99 50 


Submarine dxrmindir 


Available November 


Microsoft Baste 


IO-32X 8074R £59 95 


VUuiibfafMf 


ID 32K-6G3SQ £22 95 


Piioi lEojcaior) IE &2C-T8X 8Q75S £7995 


Snooting Gellrrv 


-1C-1SX-8Q34P £14 95 


Pi'dt (Consuirwrt 


■F 8< VG69A £54 00 


Shooting Gallery 


ID 16K 8G19V £1895 


QS Forth 


10-24K Y129G £49 95 


Shooting Arcade 


IC 16K-BGI5B £24 95 


Tiny C 


10 48K 8G62S £84 96 


Snooting Arcade 


10 16K 8G16S £24 95 


Inter (.no 65 


-1D-48K-8G61R £8700 


Sup*' 8'eikful 


-IE-8K-YG67X £24 50 






Dodor Racer 


IC I6K BG29G £1995 


UlMtlu 




Podgi Btew 


10 24K. 8G30M £1995 


Programrrung Ards Package 1 


Match, ace. 


IC 16* 8G31J £23 95 




IC 16K.8G6QO £ 995 


Matchracer 


. 1D-16K 8G32K £23 95 


8502 Oisassembler 


1C-8X-Y130H £995 


Motrt* atlas* 


:0 32K 8077J £22 95 


6502 Oisassembter 


-ID-8K-YL3IJ £12 95 


Jawbreaker 


-1C-16K-8G17T £2064 


Atari World 


10 40K 6Q27E £43 95 


Jawbreaker 


10 32K8Q260 £2084 


30 Supargrapnics 


IC *OK 8029G (299S 


Ghost Hunter 


IC 1EK BC84U £1995 


30 Si.pe'g'»pn"C5 


-IO-40<-8028>" (29 95 


Poc Man 


IE SK 8Q71N £2995 


f i!«H 2 


-IO-48< SGICt. (34 95 


Paofic Coast Highway 


IC 16K BG13P £24 95 


Fil*manaa*r 800 


10 40K 8G59P (72 80 


Pacific Coast Highway 


ID 16K 8G14Q £24 95 


K-OOS 


10-32K. 8076H £49 95 


Chicken 


IC 16K BC27E £21 80 


Disk to*n*Qe< 


10 32< BG58N (21 80 


Chicken 


-10-16K-8G28F £2180 


Disk Dalec'ive 


ID t«X 8G6 7M (74 Si, 


Tumble Euon 


ID 24K 8G46A £24 9S 


Operaimj System A- 


-1D-32K-SO30H £49 95 


Bug Attack 


IC 24K BG36P £23 95 


-,■ .- |u . 


-1E-8X-YG59P £21 50 


Bug Atleck 


ID 40K 8G37S £2395 


The Neil Step 


-ID32K 8G64U £27 54 


Canyon Climber 


IC 16K 8G44X £24 95 






Canyon Climber 


10 IbX BG45Y £24 95 


Books 




Mountain Snooi 


HM6K-8012N £1095 


Master Memory Map 


XHt. W. £4 00 


Haunted Hei 


-IC 16K-8G38R £1695 


Oe Be Alan 


-WG661. £16 96 


Haunted H4I 


10 I6K BG39N £1995 


Operating System User s 


Idmwl 


Time 8om6 


IC I6K 8G40T £10 95 


& Hardware Manual 


WA46A £16 95 


Time Bomb 


ID 24K BG41U £12 95 


Alan Bant Learr ,rg By Using -VYG6SK £5 24 


tank Tiap 


IC 16K YL34M £9 95 


Games For The Alan 


V. .'.- .-!■ £4 45 


Tank Trap 


10 32K Y135Q £5295 


Atari Basic 


WG05F £6 80 


Thunder Ktand 


IC I6K BQ37S £1095 


Atari Sound & Graphic* 


-WA39N £8 25 






Your Atari Computer 


VYA40T £1345 


Horn* Game Programs 




6502 Assembly language Subroutines 


Scram K 


16 74K YG58M (1750 




WAOSf £12 45 


Basket baa 


IE 8K YG61R £24 50 


Advanced 8502 interfacing .VA4 ttj 


Cypher Bo*! 


-IC-16K-BQ20W £29 50 


Beyond Games (8S02I 


WA45Y £1300 


Sunday Ooit 


IC It*. 8QI3P £1095 


Computers For People 


-WA00A £8 25 


Part* 


IC 16K 8C42V £1995 


Analog T lie Magazine fo* 


Alan 


Tournan-ent & 8 Ball Pool 


IC IbX B045Y £1995 


(6 issues) Annual Subsc 


npi«n GG24B £9 00 


Snooker & Billiards 
Ricochet 


IC I6K 6044X £1995 
IC 16K 8G478 £1495 


Send sae now tor our new software leaflet with 


Ricochet 


10 32K BG48C £14 95 


details of alt the above programs 


Computer Chen 


18-BK YG63T £24 50 


Order At XH52G - Issue 3 


Fast Gammon 


IC-8K-YL33L f-G9i 


Key. C Cassette Oisk E - Cartridge 


Qorncetu 


IC I6K 8018U £1495 


2C 2 Cassettes etc 8< 


16X shows minimum 


Gomoku 


10 I6K8G5SK £1995 


memory regunement 




IHwjm 


IC ICK 8019V £1495 
10 I6K BG54J £1995 






Rovers* 


Nolo. Ord«r codes shovun in brackets. 


Cnbbage 6 Dominoes 
Poker Sotae** 


IC 16K 8Q4JVV £1495 
IC 16K 8QI7T £109S 


Prices correct at time of going to press 


Poker Sobtain 


10 16K BG53H £14 95 


(Errors excluded;. 
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VIC20 COLOUR COMPUTER 



Hardware 
VIC20 Console 
C2h Cassette lira 
VIC Primer 
VIC Oisk Drive 
3K RAM Ca<lt>dgr 
SK RAM Ca'lndgt- 
16k RAM Cartridge 

Joysticks and Piddles 

Single Joystick 

Pan of Joysticks 

ItSl-cs, 

Paw of Paddies 



(AF478> £189 99 
(AF48CI £44 95 
tAF490| £23000 
lAFSOCl £39600 
(Af51F| (29 95 
lAf52&; (44 95 
C»53HI (74 95 



(AC53HI £7 50 

IAC37S) £13 95 

(AC45Y) £24 95 

(AC30HI (13 95 



Programming Aid Cartridges 
Super Expander 3K RAM and hi ies 

graphs (AC54JI (34 95 

Programming Aid Additional commands 

function Key programming etc (AC&SXi (34 95 
Wiciiir Code Monitor AC5& I £34 95 



Software lall 3K unless stated] 
Introduction to BASIC Cassettes 

Part I (AC57M) 

Part 2 Ai MN) 

Game Programs 

Avenger Cartridge IAC59PI 

Slar Battle Cartridge (ACoOOl 

Super Slot Cautmge (AC6IR1 

Jei y Monsters Cartridge IAC62S I 

Alien Carir.dge iaCoj-Ti 

Super Lander Cartridge iAC64Ul 

Road Race Caitndge "-reiv • 

Ral Race Carl '-dge IAC66YV) 

Sfilr Casselte IAC67XI 

Mole Attack Canndge 'AC8SG1 

AtSveniureiand Cartridge (AC66TI 

Pirate Ceve Caordge (ACB4H 
Mission Impossible Cartridge {ACftTUl 

Voodoo Castle Ca-tridge (AC88V> 

The Count Cartridge [AC89VV) 

Saigon 2 Ctiess Cartridge IAC77J) 

Goal Catti dga (AC90X1 

Omega Race Cartridge [AC91YI 
Another VIC m Tne Wall Cassette 



vie Pane Cassette 
CoSmiads Cassette 
Sackgammon Casselte r-3X* 
VIC Men Cassette 
VIC Asteroids Cassette 

Business Programs 

Simplicaic Disk 1-1 6X1 



IAC76X1 
tACTSll 

1AC8O81 
1AC8IC1 

'.AC820I 
•AC83EI 



£14 95 
£14 95 



('995 
£1995 
£19 95 
(19 95 
£19 96 
£19 95 
£1995 
£1995 
(4 99 
£24 95 
f?4 9i 
£24 95 
£24 95 
£24 95 
£24 9S 
£24 95 
£24 96 
£24 96 

£7 00 
£7 00 
£700 

£7 00 
£7 00 
£700 



Simpiicei:<Cjvstit<.-!-16Kj (AC938| £19 95 

VIC Stock Control Catsuit* I'SK) 'AC94CI £:9 9S 

VIC File Disk (-IS*.! IAC950) £24 95 

WC Writer 0.s*(-8Xl 98EI £24 96 

V)C Writer Cassette t*8K' iAt:97F] £19 8$ 

Education ICSE 8 Get O ievel RtviSiOO) 
All cassette based and 1 ccuii e ar least 8K espans un 
memory 

English larguage * <AC98Gl (9 99 

Mathunatics 1 tAC99Hl (9 99 

Mathematics 2 1BCOOA1 ;i"?a 

Biology (8C01BI In 9il 

Chen, stty |8C02C» (9 99 

Physics (BC03DI £999 

torriiuwt Sludres (8C04E! (9 99 

Grograptw iBCOSFt £9 99 

Histcjy teCOeCl £»99 

Arithmetic for 9 to 1 1 «ni utds J8C07H: £9 99 

Reading tot 9 to 1 1 yeai olds tSCOSJI £9 99 
General K r.uw , 4dyr fur 9 to 1 1 yea- olds 

I8C08K1 £9 99 

Spelling for 9 10 1 1 year olds IBOOM £9 99 

Homo Programs 

All cassette bas»-3 (ndreCruiK at leasi 8* e>pans«i 

mr- vi t 

QuumMMr <8C.11 Ml £9 99 

Know Your Own IQ (BC12NI £999 

Ju'iotlQ l8C13Pi £999 

Know Youi Own Porscnalilv (8CI40I £9 99 
The Robert Cerress Ftii'»lv Meeiu Planner 

iBCIJRi £9 99 

VIC Money Manager 18C16S) £9 99 

VIC Road User 8 highway Code (8C 1 7Ti £9 99 

G»rdun Parire- (8CI8U( (9 99 

Interior Designer I&C19V (9 99 

8BC A«ll»'w„i IVC20WI (9 99 

BBC Mastermind <eC?IXi (9 99 

Maslermipo acdit ..ral General Knowledge 

Oat j 1 IBC22YI (2 50 

Data 7 18C23A) (2 50 

Data 3 <GC24B> £2 50 

0<tj 4 (BC250 (2 50 

MMteffli I'd eodt'ur*! Specialist xn-jwteoge 

Wine 8 Food <8C26X» £2 50 

Music !SC27£. (2 50 

£2 50 



Sport 81 Gomes 
liirr.v « IV 

Books About VIC 

Learn Progmmm.ny on the VK 

Vi( R^.....le:: 

VIC Progremrr\eiv Pelr*ence 



Bf /h> 

18C29G; 



■ AC92A. £74 95 



Guide 
VKGrapl . » 



/. • I : 

(WA32K, 

(VM3J11 

i\VA48Cl 



(1000 



(1000 




Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 55291 1 /5541 55. 

Demonstrations at our shops NOW. See the computers in action at 
159-161 King St., Hammersmith W6. Tel: 01-748 0926 
284 London Road. Westcliff-on-Sea, Essex. Tel: {0702} S64000 
Lynton Square, Perry Barr, Birmingham: Tel: (021! 356 7292. 
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Tonight On Your Micro 





CAN YOU SURVIVE PENETRATOR? 

Penetrator is the most amazing and 

sophisticated arcade game yet devised for 

the 48K Spectrum with features never seen 

before! Cassette £6.95. 




RESCUE A VIC PRINCESS 

A multi-part adventure for the standard 

VIC 20! All you have to do is find the castle, 

defeat the dragon, find your way through 

the labyrinth, kill the wizard and rescue the 

Princess. And that's not half of it! The Wizard 

& The Princess cassette only £5.95. 



aSSSgSS 




CONVERT YOUR VIC INTO AN ARCADE 
MACHINE 

Amazing arcade action for the standard VIC 20 

with 5 new exciting games from Clifford 

Ramshaw: ALIEN BLITZ? INVADERS^ GROUND 

ATTACK, STORM and SPACE ROCKS* (games 

marked * contain machine code). You must 

have the GAMES PACK cassette -only $5.95. 



TALK TO THE SPECTRUMI 

Why is this man smiling? You will too when 

you read Dr. Logan's book UNDERSTANDING 

YOUR SPECTRUM. The definitive guide for 

only £7.95. 



MELBOURNE HOUSE PUBLISHERS 

Please send me your free catalogue. 
Please send me: 

Cassettes 
16K SPECTRUM 
Over The Spectrum No. 1 £5.95 

Over The Spectrum No. 2 £5.95 

Over The Spectrum No. 3 £5.95 

Programs from Spectrum 
Machine Language Book £5.95 



Orders to: 131 Trafalgar Road, 
Greenwich, London SE10 



Correspondence to: Glebe Cottage, 
station Road, Cheddington. 

Leigh ton Buzzard. BEDS LU7 7NA 



YC1 



43K SPECTRUM 

PenetTator 
TheNobWt 
STANDARD VIC 20 

. vie innovative cassette 1 
vicirtnovatlveCassette2 
vicmnovativecassettes 
VIC Games Pack 
The Wteard & The Princess 



£6.95 

£1395 

£5.95 
£5.95 
£5.95 
£5.95 
£5.95 



Books 
SPECTRUM 

■* understanding YOurSpectrum 
Spectrum Machinelanguage 
For The Absolute Beginner 
Over The Spectrum 

VIC 20 

VIC innovative computing 



£7.95 

£6.95 
£6.95 



f6.95 



All prices include VAT where applicable 



Unconditional Guarantee All Melbourne House cassette software is supplied on nig n 
quality cassettes with attractive Inserts. Full instructions are provided and the cassettes 
are unconditionally guaranteed against malfunction. 

I enclose my cheque/money order for £ 

Please debit my Access card no 



Please add sop for post and pack f -80 

TOTAL £ 

Expiry date 



Signature. 
Address _. 



.Name. 



Postcode 



MELBOURNE HOUSE PUBLISHERS 



I1VJI 

■ViP" 
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THE DRAGON GOES FORTH 





FORTH FOR THE DRAGON M 

DRAGONFORTH is here! JAOE COMPUTERS are proud to announce the first implementati A Forth for the excellent Dragon 
32 computer. This version of Fig Forth written by Oasis Software of WestonSuper Mare provides the following great benefits 
for the Dragon programmer — 

(1) A high level language that operates up to 30 times faster than Basic - now you can write your own fast moving games software 
without resorting to machine code. 

(2) Define your own Forth wordsw from the dictionary of words provided. 

(3) Access to basic commands from Forth — hence a Forth 'word' may be defined as a basic command — making it easy to draw 
those complex graphic character in basic — and then manipulate them at high speed from Forth. 

(4) A full 50 page manual — explaining clearly how you can use Forth for your own programming. 

(5) Coming soon! Some great action packed games written in Forth. 

All this for just £18-95 (vat. inc.) 

Available from Jade Computers. Oasis Software, and sit good Dragon dealers. (Dealer enquiries wekonw) 



OTHER NEW PRODUCTS FOR YOUR DRAGON 




TANDY 4 COLOUR GRAPHIC PRINTER 

This excellent new printer from the TRS 80 range enables text and graphics to be printed out from your Dragon or TRS 80 Computer. (Please 
enquire if you wish to link to any other computer). 

High quality text may be output with either 40 or 80 characters/ line at 12 charater/sec. 
Uses standard 4'/i" wide plain paper. Serial and parallel interfaces ..... 



Only £149 



Only £2.50 Each 




XAUIERSINE HIRES PLANNER PAD 

Draw your own high resolution designs for the Dragon — then transfer them to your screen! 
All 'print at' and 'plot' positions dearly marked. 



GIVES YOU MORE 



SEND YOUR ORDER ON THIS FORM TODAY! 
(Telephone orders welcome on Access and Barclaycard.) 

Send to: JADE COMPUTERS LTD, FREEPOST, COOMBEND, RADSTOCK, BATH BA3 3GA 



NAME 

ADDRESS . 



PLEASE SEND ME: 

DRAGON 32 MICROCOMPUTERS h£i95 - 4.50 POSTAGE 

COLOUR PRINTERS h£149 + £2.50 POSTAGE 

HIRES PLANNERS h£l2.5Q + 70p POSTAGE 

FORTH LANGUAGE PACKAGE + MANUAL h£1B 95 + £1 -50 POSTAGE 



I ENCLOSE CHEQUE' POSTAL ORDER No FOR TOTAL £. 

OR PLEASE SILL MV ACCESS. BARCLAYCARD ACCOUNT No 
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SPECTRUM- ZX81 



STARSHIP ENTERPRISE 

Soar through the stars as a starship commander in this 
exciting new space ship simulation This new. advanced version 
of Startrek uses the full colour graphics and sound facilities of 
modem micros. Full 3D- Khngon attacks, graphic hyper-warp, 
plus all the normal Startrek' features and a whole lot more, 
add up to one of the best games in the galaxy!! 

48K Spectrum £5.95. 

ORBITER 

Fast and furious action is what you get in this amazing 
Defender-style program for the ZX-Spectrum 

ORBITER is written entirely in m/c code and has full arcade 
features, including scanners, reverse, hyper-space, continuous 
scoring and sound effects, plus humanoids. landers, mutants and 
all the other alien nasties. 16K or 48K Spectrum £5 95 

GROUND ATTACK 

Survival is the name of the game in this exciting Scramble- 
type arcade game for the ZX-Spectrum, 

Your mission is to pilot your spaceship through tortureous 
caverns while destroying the enemy missile launchers and fuel 
dumps 

GROUND AT TACK is written completely in machine code. 
And has full arcade features including lasers, bombs, explosions, 
continuous scoring and sound effects, plus rockets, fuel dumps 
and airborne aliens. 16K or 48K Spectrum £5.95 

Any hiring, lending or copying (except backup) of Silversoft 
software is strictly forbidden without written permission from 
Silversoft 

GENEROUS DEALER DISCOUNTS AVAILABLE 

Silversoft Ltd. 20 Orange Street. LONDON WC2H 7ED. 



NEW! ZX81-COMPILER 

Yes 1 Now you can write machine code on your ZX81 . No more 
messing about with assemblers and disassemblers simply type 
in the BASIC program and the machine does the rest. 
ONLY £5.95. 

ZX81 ARCADE ACTION (New low prices! 

M U N CHER Exciting pacman game for Che ZX81 £4.95 

ASTEROIDS "Just the thing for asteroid addicts" £4.95 

INVADERS "Probably the best version of INVADERS" £3.95 

ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95 

STARTREK YES! you can be a starship commander £3.95 

GRAPHIC GOLF 18 graphically displayed holes £3.95 

SUPER WUMPUS An underground adventure £3.95 

GAMES PACK 1 Fantastic value for money, nearly 50K of 
programs on one cassette! Only £3.95 



Ptpat;p wnri mp 


t enr.lrKp a rripqiip/Pf] fnr F 


Name 


AHr1rp<w 






Silversoft Ltd. 20 Orange Street. LONDON WC2H 7ED. 




. 



BBC MICRO SOFTWARE 



STARSHIP ENTERPRISE 

Soar through the stars as a starship commander in this 
exciting new space ship simulation This new. advanced version 
of Startrek uses the full colour graphics and sound facilities of 
modern micros. Full 3D - Klmgon attacks, graphic hyper-warp, 
plus all the normal Startrek features and a whole lot more, 
add up to one of the best games m the galaxy 1 ! 

48K Spectrum £5.95. 



KILLER SATELLITE 

A mysterious Black Box has appeared in earths' orbit, You 
have to send your killer satellite to Probe it with high energy 
lasers. Amazing 3D colour graphics and sound for the Model B 
only £5.95. 



3D CONNECT 4 

An advanced, challenging four in a row game for the BBC 
Micro. Displayed in full 3D perspective and using the extensive 
colour and sound facilities of the SBC Micro. Model B only £5. 95 



For more information on our Generous Dealer Discounts and 
our special promotional packs write to Silversoft Ltd (Dealer 
Discounts) 20 Orange St London WC2H 7E0. 




MACHINE CODE DISASSEMBLER 

Simply the best Machine code disassembler available. 
Written entirely in machine code it has a host of features not 
available on inferior programs including automatic offset 
calculation, m/code jump fotlowinq and printer output option 
Only £6.95. 

PROGRAMMERS 

Tired, fed-up. ever wished that you could get some reward for 
your efforts. Well now YOU can make money from your micro. 
We're looking for high quality software for the ZX-Spectrum. BBC 
Micro, Dragon. VIC 64 Oric and Lynx micro computers so send 
off your programs today for a speedy reply. 



Please send me. 



I enclose a cheque/PO for £. 
Name 



Address. 



L. 



Stlversoft Ltd. 20 Orange Street. LONDON WC2H 7ED. 
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tep into the f utur 

"visit middle earth with your spectrum 



Melbourne House Publishers, in association with the Tolkien Estate, are very 
proud to announce the release of THE HOBBIT, a super-program like no other 
before, for the 48K Spectru m. 

THE HOBBIT is totally unique, with features never before seen on any computer, 
let alone on the Spectrum. 

Based on the fantasy land described in J. R. R. Tolkien's brilliant novel, in this 
program you take on the role of Bilbo, the hobbit: danger, adventure, and 
excitement are all part of it, presented to you in words and graphics, but it is you 
who must confront and solve the problems this time. 

You instruct the computer in completely ordinary English sentences! 

THE HOBBIT program is capable of very sophisticated communications, 
including features not previously thought possible on a microcomputer: adjectives, 
adverbs, multiple sentences, are just a part of the power of this program. 

You will meet all your favourite characters from J. R. R. Tolkien's book, 
and amazing as it sounds, they will all have an independent life of their own. 
They can make decisions and act on them! They react not only to what you 
do, but also to every other character in THE HOBBIT! 

Because of this unique feature, you will find that each time you play 
THE HOBBIT, events will proceed in a slightly different way, and the further 
you get into Tolkien's world, the more different each visit may be. 

THE HOBBIT also allows you to talk to the other characters! At last you can 
answer the questions they may put to you, or more importantly, you can suggest 
to them what you would like them to do! 

THE HOBBIT program follows closely the plot of the book, and so a copy of the 
book is included as part of THE HOBBIT package at no extra charge. 

THE HOBBIT brings to you the future of microcomputers in an exciting and 
challenging fantasy. A super-program that is a milestone in computer software. 



Other cassette software includes PENETRATOR, a 48K state- 
of-the-art arcade game- £6.95 including VAT. 
Spectrum books include: Over The Spectrum-£6. 95. 
Spectrum Machine Language-£6,95. 
Understanding Your Spectrum -£7.95. 
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Melbourne House Publishers 

Orders to: 131 Trafalgar Road, Greenwich, 
London SE10. 

Correspondence to: Glebe Cottage, Station Road, 
Cheddington, Leighton Buzzard. BEDS LU7 7NA, 

D Please send me your free Spectrum 
Catalogue. 

Please send me: 

DThe Hobbit package-48K Spectrum 

cassette, full colour instruction manual 

and Hobbit book-£14.95 

DOther 

(Please add 80p for post & pack.) I enclose 

cheque/money order £ for my Access 

card No Expiry date.. 

Signature 

Name 

Address 



Postcode 






MELBOURNE HOUSE PUBLISHERS lp 




PERSONAL SOFTWARE SERVICES 
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MAZE DRAG RACE: 
£3.95 

Drive through a giant maze 9 
limes (he size of (he screen 
picking up points as you go — 
but watch out for the other cars, 
rocks, oil and ice. A really superb 
M/C game. 



MCODER: 
£7.95 

The roost flexible compiler available 
for the ZX81 . Extremely simple to use 
- simply load the MCODER (which 
it iuu 2K long and cntriely in 
machine code) and then write your 
Basic program as you normally would. 
Run and Debug your Basic program 
until it is fault free. Then enter rhe 
MCODER (using a pnnt i'SK 
command) — the Basic will then be 
compiled into machine code n you 
watch 
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DCODER: 
£5.95 

Essentially a dissassembler for 
your machine code but with one 
important difference — it will 
relocate the code in whole or pan 
to any other part of memory. 




ACCOUNTS: 
£4.95 

A superb program for your 
ZXS1. Accounts is a complete 
home accountant — does 
everything but pav your bills! 
Ideal for use with QSAVE. 
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QSAVE: 
£15.95 

Now a well established best seller. Many 
testimonials its use and effectiveness. This 
hardware/software combination increases 
the tocading and saving speed of your ZX81 
16 Times (to 4000 BAUD). This allows a 
I6K program to load in only 29 seconds!! 
Also included is a verify feature which 
means no more lost programs. No 
modifications to your 2X81 are needed to 
use Q SAVE. Operates with either 
machine code or Basic. Any programs 
you already have on tape can easily and 
quickly be translated into Save code 
ready for fast loading. The program can 
be used with any memory - 16, 32 or 64 
and will operate on programs of any 
length (even 48K which loads in 116 
sees). 
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KRAZY KONG: 

£3.95 

Alt machine code version of the 
popular arcade game. This program 
has all the features of the original 
and is verv bist as fast. 



GHOST HUNT: 
£3.95 

Gobble your way through a maze — 
Ghosts, Power pills etc etc. Very 

fast. 



ZONIX: 

£12.95 

Sound effects for your ZXS1. 

ZONIX is a hardware/software combination 

that allows you to write programs with real 

impact. 

The software includes two programs. 

1 A program set to produce Bombs, 
Missiles, Fire Engines, Tunes, Telephones 
and Sirens and the facility to make your 
own. 

2 A program that rums you ZX81 into an 
Electronic Organ. 

The hardware is an amplifier with volume 
control and loud speaker which plugs into 
the mic socket of your ZX81. 
The sounds can be actuated from within 
your programs with a simple command. 
They can also be of various lengths so the 
limit is only your imagination. 
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and now for your DRAGON 32 
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TEXT STAR: 
£12.95 

Another highly professional 
program TP enhance your Dragon. 
Textstar gives you many more single 
key commands to make the writing & 
editing of your programs & text 
quicker and easier — eg. Line Swap, 
Get Lines, Son Lines, Join Texts 
plus many others. This remarkable 
program also gives you full word 
processing power — letters can be 
properly formatted, paragraphed, 
edited and printed all by using single 
key commands. 




DRAGBUG: 
£9.95 



A monitor/disassembler for your Dragon. This a a 
useful software tool for writing, debugging and 
running machine code programs or subroutines. 
Features include display memory contents, alter 
memory contents, offset calculation, register 
display, disassemble memory, shift blocks of 
memory. 
An essential addition to your software library. 



w 



/* 



S3 



r i|ii«niiTi 




STAR TREK: 
£7.95 

An advanced version of the popular game. Includes 
all the usual features and more - Photon 
Torpedoes, Phascrs Battle Computer, Damage 
Reports etc.... etc.... 
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DATAPLAN: 
£12.95 

This extremely powerful data filing 
system has been written as a tme 
professional program. The program 
can handle over 100 records each of 
which can contain up to 10 lines of 
information. These can be auto- 
matically sorted, viewed, deleted or 
searched. The information can then 
be printed out in complete or pan 
format as required. A compact and 
versarile program which has been 
proved by months of use in our 
offices. 
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How Epson beats 
the competition. 

What competition? 
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The amazing HX-20. 
The most complete portable computer available today. 



The HX-20 is a portable computer with a lull size typewriter 
keyboard, LCD Virtual Screen, printer and microcassette facility 
actually built in. A computer with a rechargeable power source thaf s 
large enough for writing programs and manipulating data virtually 
anywhere, yet small enough to carry in a briefcase. 

But don't let the size fool you The HX-20 is not a gimmicky toy or an excuse (or a 
calculator. It's a precision machine using a full extended version of Microsoft BASIC 
with 16k RAM, optionally expandable to 32k and 32k ROM expandable to 64k, 
RS-232C and Serial interlaces. The ASCII typewriter keyboard and five programmable 
keys brings ten separate program functions to your fingertips. 
Power to your elbow. 

The HX-20 runs on its own power supply for over 50 hours and can be easily 
recharged overnight, or whilst in use, with the ability to retain its memory in RAM 
even when switched off. . 
Keeping you in the picture. 

The LCD screen is unique - showing any 20 characters 
by 4 lines at a time - enabling you to carry out word 
processing or data entry as if you are using a large screen. 



HX-20 

PORTABLE COMPUTER 




Print Out Built In. 

The 24 column dot matrix impact microprinter offers 42 LPM in a crisp, precise 
5x7 matrix for perfect hard copies. Every time. Ana you can choose from a wide 
range of peripherals from bar codo readers to acoustic couplers for total capability. 
Epson. Reliability through Research. 

You'll find our name on a highly successful range of computer printers. So you 
can be assured of the same quality and reliability through an extensive research 
programme prior to the launch of any Epson product. 

Write or call us for further details and the name of your local stockist (because 
seeing really is believing). 

Just take a glance at the competition and you'll soon realise that the HX-20 is 
the most portable computer available today. 

Epson (UK) Limited 

Froopost, Wembley, Middlesex HA9 6BR 

Freefone: 2730. Telex: 8814163 



EPSON 



Extraordinary product. 
Exceptional quality. 
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for the 
VIC 20 




Bug- Byte programs make ideal 
Christmas stocking fillers! If you 
have a friend, or member of the 
family, who already owns a ZX81, 
Spectrum, VIC, Atom or BBC 
Micro they will be thrilled by the 
gift of one of our beautifully 
packaged, exciting cassettes. 

Whats more, Bug- Byte games are 
the best! Tens of thousands of 
contented customers testify to 
that, so do consistently hot 
reviews in the popular micro- 
press. 

If your game isn't shown, don't 
worry, we probably have more 
quality programs for more 
machines than any other software 
house, and new ideas are 
constantly being generated by our 
young, enthusiastic team of 
skilled programmers. 
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WHERE TO BUY?- 

Look for the sign! 
Bug-Byte programs are 
AVAILABLE NOW from: 

All Laskys Stores Nationwide. 
Large branches of Boots and 
Curry's Micro- C, plus over 100 
independent computer dealers. 
If you can't find a Bug- Byte dealer 
near you - then fill in the coupon 
opposite and order direct by post 
— and receive your free copy of 
our 1983, 16 page, full colour 
brochure, it's packed with lots of 
enthralling games for the whole 
family. 
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Also for your VIC: 

Backgammon 

Another VIC in the Wall 





All VIC Programs - £7.00 each 
including post and packing 
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for the 

SINCLAIR ZX 81, 
or 7 

ZX SPECTRUM/ 
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ASSEMBLER 





MAZOGS 




ZX81 Prices: Mazogs - £10.00 
ZXAS Assembler -£5.00 
ZXDB Debugger -£6.50 
ZXTK Tool Kit - £6.00 
ZX Invaders - £4.00 
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ZX SPECTRUM 






BBC Micro 

We have a large selection of 
programs for the BBC Micro (A 
and B models). Our new brochure 
gives a complete listing, so send 
for your free copy today! Also see 
our huge range of software for the 
ever- popular Acorn Atom! 



50 

VOUCHER 

with all orders 
of 2 tapes or more 



Please send me: 
VIC Panic □ Spectral Invaders D 
VIC Asteroids □ Spectres D 
VIC Chess D Mazogs □ 
VIC Cosmiads □ ZXAS □ 
OR the following: 






I onclos* S.A.E. for Catalogue 
I enclose choque/P.O. fo: 



D 



OR Please debit my Access 5224 

Barclay card 4929 Expiry Date . 



Name 



Address 



-Code. 



Dealers Discount Available 

ACCESS, BARCLAYCARD ORDERS 
WELCOME ON 24hr. ANSWERPHONE 
051-227 2642, 

or mail to: 

BUG-BYTE SOFTWARE, 
FREEPOST (No stamp req.) 
I LIVERPOOL L3 3AB. 
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Spectrum Prices: 

Spectral Invaders - £5.00 

Spectres -£8.00 

'Aspect' Assembler - £9.00 

All prices include post and packing 
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Sinclair ZX Spectr 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



ZX Spectrum 



CYAN Y6U0V/ WHITE 



UHE OPEN* CU>SE« MOVE <*ASE 

MFFN . N "■ COS «- 



RESTORE 



DATA SGM 



L PRINT L UST 



:UASH BRIGHT 



First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of theZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
T6K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60. 



Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer-available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 / network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour- 8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound - BEEP command with variable 
pitch and duration. 

• Massive R AM -16K or 48K. 

• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics. 

• ASCII character set -with upper- and 
lowef-case characters. 

• Teletext-compatible -user software 
can generate 40 characters per line 
or other settings. 

• High speed LOAD &SAVE-16K in 100 
seconds via cassette, with VERIFY& 
MERGE for programs and separate 
data files. 

• Sinclair 16K extended BASIC- 
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 
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ZX Spectrum software on 
cassettes -available now 

The first 21 software cassettes are 
now available directly from Sinclair. 
Produced by ICL and Psion, subjects 
include games, education, and business/ 
household management. Galactic 
Invasion . . . Flight Simulation . . . Chess . . . 
History . . . Inventions . . . VU-CALC . . . VU-3D 
... 47 programs in all. There's something 
for everyone, and they all make full use 
of the Spectrum's colour, sound and 
graphics capabilities. You'll receive a 
detailed catalogue with your Spectrum. 

RS232 /network 

interface board 

This interface, available later this 
year, will enable you to connect your 
ZX Spectrum to a whole host of printers, 
terminals and other computers. 

- The potential is enormous. And the 
astonishingly low price of only £20 is 
possible only because the operating 
systems are already designed into the 
ROM. 
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Sinclair Research Ltd, Stanhope Road, 
Camberley. Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 



The ZX Printer- 
available now 

Designed exclusively for use with the 
SinclairZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set -including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
yourZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive- 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of holding 
up to 100K bytes using a single inter- 
changeable microfloppy. 

The transfer rate is 16K bytes per 
second, with average access time of 3.5 
seconds. And you'll be able to connect up 
to 8 ZX Microdrives to your ZX Spectrum. 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

A remarkable breakthrough at a 
remarkable price. The Microdrives are- 
available later this year, for around £50. 




How to order your ZX Spectrum 



BY PHONE-Access.Barclaycardor 
Trustcard holders can call 01 -200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST-usethe no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 



Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt -and we 
have no doubt that you will be. 



To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. 


Order 


Qty 


Item 


Code 


Item Price 
£ 


Total 
£ 




Sinclair ZX Spectrum - 16K RAM version 


100 


125.00 






Sinclair ZX Spectrum -48K RAM version 


101 


175.00 






SinclairZX Printer 


27 


59.95 




Printer paper (pack of 5 rolls) 


16 


11.95 






Postage and packing: orders under £100 


28 


2.95 






orders over £100 


29 


4.95 





Total £_ 
Please tick if you require a VAT receipt □ 

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 

•Please charge to my Access/Barclaycard/Trustcard account no. 

*Please delete/complete I I I I I I [ I I I I I I I 

as applicable 

[Signature 

PLEASE PRINT 

I Name: Mr/Mrs/Miss I I I I I I 



i_J_ 



|Address I I I I I I I I I 



I I I I I I I 



I I I I I I 
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FREEPOST-no Stamp needed. Prices appl 
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y to UK only. Export prices on application. 
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16 colours 
professional keyboard 
full graphics 

real sound 



FREE 

FORTH 

with every 

48K 



# Superb styli 
• Choice of 16K, or massive 48K RAM 



onomic keyboard with 57 moving keys 



28 rows x 40 characters high resolution 



• Teletext/viewdata compatible graphics 



6 octaves of real sound plus Hi-Fi output 



Centronics printer interface and cassette port 



Comprehensive user manual 



OPTIONAL MODEM OFFERS COMPUTER PHONE UNK FOR: 
• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 



model 



THE REAL 
COMPUTER SYSTEM 



FROM 



99 

incl VAT 



.95 



COMING SOON, TO COMPLETE YOUR SYSTEM: OR1C MICRO-DRIVE DISCS & SPEED PRINTER 



FOR HOME: The ORIC- 1 is the professional alternative for home computing. 
Superbly styled, the 57 key layout is based upon computers costing many times more 
than the ORIC, and will help the whole family to learn and understand computing, 
right from day one. The ORIC incorporates an improved version of Basic .* 

for ease of programming and use. For the enthusiasts the computer has laser 
zaps, explosions, etc. pre-programmed for games use. with Hi-Fi 
output for incredible effect The communications Modem will ^^. 
allow Telesoftware', message sending, and Prestel use. 

FOR BUSINESS: The ORIC-1 is the answer to many A 
day to day problems. Software is becoming available for m. 

payroll, accounts, stock-control, and many more systems 
to help your day to day business organising and control. 
In addition, the ORIC COMMUNICATIONS MODEM will A 
allow you to access up to 200,000 pages of Prestel 
information, to send and receive "electronic mail', 
to book hotels, and flights (and pay for them) and to . | 
it the latest stock-market and share indexes. 
ih short the ORIC-1 is a must for all businesses 
ge or small. 

HOW TO ORDER YOUR ORIC-1: By phone: 
Must ring our telesales number Ascot (0990) 27641. 
^L By post: You can pay by cheque, postal order 
>WCESS-BARCLAYCARD-AMEX- DINERS. / 
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■ hether your interests lie in 
[business, educational, scientific. 
' control or games applications, 
this system provides a possibility for 
expansion which is unparalleled in any 
other machine available at present: com- 
ments Paul Beverley in the July 1982 
edition of Personal Computer World. 

The BBC Microcomputer can genuinely 
claim to satisfy the needs of novice and 
expert alike. It is a fast, powerful system 
generating high resolution colour graphics 
and which can synthesise music and 
speech. The keyboard uses a conventional 
layout and electric typewriter 'feel' 

You can connect directly* to cassette re- 
corder, domestic television, video monitor, 
disc drives, printers (dot matrix and daisy 
wheel) and paddles. Interfaces include 
RS423, inter-operable with RS232C equip- 
ment, and Centronics. There is an 8-bit 
user port and 1MHz buffered extension bus 
for a direct link to Prestel and Teletext 
adaptors and many other expansion units. 
The Econet system allows numerous 
machines to share the use of expensive 
disc drives and printers. 

basic is used, but plug-in ROM options 
will allow instant access to other high level 
languages (including Pascal. FORTH and 
LISP) and to word processing software. 

A feature of the BBC Microcomputer which 
has attracted widespread interest is the 
Tube, a design registered by Acom Com- 
puters. Tne Tube is unique to the BBC 
Microcomputer and greatly enhances the 
expandability of the system by providing, 
via a high speed data channel for the addi- 
tion of a second processor. A 3MHz 6502 
with 64K of RAM will double processing 
speed; a Z80 extension will make it fully 
CP/M" compatible. 

The BBC Microcomputer is also at the 
heart of a massive computer education 
programme The government has 
recommended it for use in both primary 
and secondary schools. The BBC Computer 
Literacy Project includes two series of 
television programmes on the use and 
applications of computers. 

There are two versions of the computer. 
Model A. at £299. offers 16K of RAM and 
Model B at £399 has 32K of RAM. 

For technical specification and order form, 
send stamped addressed envelope to P.O. 
Box 7. London W3 6XJ and for details of 
your nearest stockist ring 01-200 0200. 



Broader horizons 
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BBC Model B Microcomputers are Please send me by courier. 



.BBC 



available for immediate despatch 
by courier to your door. 

If you would like to take advantage 

of our special delivery offer just fill in 

this coupon, but remember this only 

applies to the Model B, and only in 

the UK . Any other item s have to be I 1 I I 

ordered on the standard order form 

or from a BBC Computer Stockist. 



Model B Microcomputer(s) at £399 
including VAT and delivery. 

Cheque enclosed for £_ 



payable to BBC Microcomputer System 

readers a/c or charge 

ACCESS £1 BARCLAYCARDE 
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BBC Microcomputer System Offer 
c/o Vector Marketing 
Dennington Estate 
Wellingborough 
Northamptonshire NN8 2RL 



Signed 

Name 

Address 



Postal Code _ 



CoRegNoK038» 



_V«rNo 1 2|S«0M0_ 



The BBC Microcomputer System 



BBC Microcomputer System Of fer, c/o Vector 
Marketing. Dennington Estate. Wellingborough. 
Northamptonshire NN8 2RI. 



'Model A has a limited range of interfaces but can be 

upgraded to meet Model B specification 

"CP/M is a registered trade mark of Digital Research 

The BBC Microcomputer w designed, produced and dis- 
tributed in the UK by Acom Computers Limited. 



YOUR LETTERS. 



ZX GAMES 

ycvcral errors crept into my 
article ZX-81 Games Writing 
in the November issue of Your 
Computer. These are as follows: 

1. Program 2 — an open brackets 
symbol is missing in the Line 1 
Listing. This should be placed 
between Not and Clear. 

2. Program 5 — the graphics 
character before the second RND 
should be CHR$63h not a space. 

3. Hcxloadcr — line 60 should 
read: 

60 PRINT AT 11,7;X;"spc.";A$(1 TO 2) 
Text should read: "To save typing 
both Rem statements type in line 1 
Rem 255 0s". 

4. Frogger program — to Run the 
display Line 10 should be changed 
to: 

10 RAND USR 16701 
not USR 16702, as stated. 

Stuart Niciwlls, 

Keynsham, 

Bristol. 

GREMLINS 

J^ere arc some amendments to 
ff Rod Hopkin's Spectrum 
Flight Simulator — December issue 
— which other readers may find 
helpful. Most of them arise because 
the screen construction plotting 
commands do not correspond en- 
tirely with those of the main 
program. 

Line 103: change address 23054 to 
23086 and similarly change lines 
8745 and 9521. 
8710 DRAW 84,0 instead of 86,0 

9657 DRAW 84,0 instead of 86.0 
In line 9651 AS = "" should read 

A$ = "(12 graphic 5s)" 
Add the following lines: 

9658 PLOT 30,7: DRAW 28,0 
9501 POKE 23200,0 

There are also some errors in figure 
3: 

Line 24 FOR N = 1 to 14 
should be: 

FORN=1 to 16. 
To tidy up the screen display, the 
following line may be added to 
figure 3: 
1010 OVER 1 
1020 PLOT 31, 17 
1030 FOR Q - 143 to 153: PLOT Q, 

23:NEXT Q 
1040 PLOT 143, 25: PLOT 152, 25: 

PLOT 153,25 
1050 PLOT 152,33: PLOT 153,33 
1060 OVER O 

1070 PRINT PAPER 4; AT 18, 18; "O". 
1080 PRINT PAPER 4; INK 7: 

AT 19, 18;"0" 
1090 FOR Q= 143 to 152: PLOT INK 7; 

Q. 31: NEXTQ 
2000 OVER O 5 Retfdall, 

Abergavenny, 
Gzcent. 

MACHINE CODE 

/would like to make an amend- 
ment to figure 7, page 68 of the 
October issue. Lines 16540 to 16547 
are missing — these can be seen in 
program 5c immediately above the 
erroneous program 7. 

The code from address 16540 to 
16546 has been omitted. It should 



have been the same as in program 5 
above it, that is: 

16540 LD HL (NNI 42 12 64 
LD DE NN 17 3 
ADD HL DE 25 
Perhaps I can add two further 
points to the series which may help 
readers list and edit the program. 

We use 118 for the cnd-of-line 
marker and this, of course, will stop 
the printer and Rem from going 
beyond the point at which the 
number first occurs. You can get 
round this problem by using the 
following technique: 

Required Solution 

LDAN62118 LDAN62117 

or INC A 60 

LDCN14 118 LDCN14 117 
INC C 12 
Only one point to watch. INC 
affects the flag variable. Also if you 
use the number 126 in your machine- 
code program, the five digits which 
follow it will not be shown on the 
screen. 

Sinclair uses this code to indicate 
that a number follows, the number 
being stored in the next five 
addresses. If you now enter the code 
into the editor, parts will disappear. 
Solution — if you use the code 126 
in your program, you must not edit 
the line. Try it, and see what 
happens. 

Kathleen Peel, 

Crowborough, 

East Sussex. 

HAUSER VIEW 

/would like to point out a few 
factual errors in your interview 
with Clive Sinclair since it refers to 
an earlier interview with me. 
Sinclair's claim in paragraph 2, page 
39 of your November issue that his 
display takes 8K to do exactly the 
same as Acorn's display does in 20K 
is incorrect. As some people know, 
our display has the following eight 
graphic modes: 

Model B only 
640 x 256 2-colour 
graphics and 80 x 32 text (20K) 

T 320x256 4colour 
graphics and 40 x 32 text (20K) 

2 160x256 16-colour 

graphics and 20 x 32 text (20K) 

3 80 x 25 2-colour text <16K) 

Models A and 8 

4 320 x 256 2-colour 

graphics and 40x32 text (10K) 

5 160x256 4-colour 

graphics and 20 x 32 text I10K) 

6 40x25 2-colour text 18K) 

7 40 x 25 Teletext display UK) 
The Sinclair display has only one 

mode, and it can only display 40 
characters on the screen, giving 
neither the 80-character option 
necessary for word processing, nor 
the 20-character option needed for 
demonstration to a number of people 
gathered around the display. 

The main shortcoming of the 
Spectrum display, however, is its 
lack of high-resolution colour graph- 
ics: since colour can only be assigned 
to character fields, as opposed to 
individual pixels as in the Acorn 
computer range, the colour 
resolution is only 32 x 44 = 1,408 



colour fields, as opposed to 160 * 
256 = 10,960 in the Acorn case. 

The lack of a palette, which allows 
instant colour changes on the screen. 
is another difference between 
Sinclair and Acorn. A palette is vital 
for animated graphics. 

1 also found Sinclair's old 
advertisement in your November 
issue, which si ill compares the 
Spectrum board with the BBC 
board, claiming thai the Spectrum 
"provides more power". In a recent 
test the BBC Computer was shown 
to be almost four times faster than 
the Spectrum. 

Although I think the Spectrum is a 
reasonable computer, Sinclair's 
claims that it is "more powerful" 
than the BBC Computer and that it 
can do with 8K of memory what we 
need 20K for, cannot be substan- 
tiated and are simply false. 

Hermann Hauser, 

Managing Director, 

Acorn Computers. 

PROGRAM NAME 

/have been very pleased with Mr 
Alan Went's Program Name for 
the ZX-81, November, page 110. 
However, some of your readers may 
have been having problems with it. 
It will work perfectly with the 
improved ROM, but with the 
origninal ROM — the one with the 
arithmetic bug — it will only work in 
Fast mode. In Slow mode it will 
print rubbish and sometimes crash. 
This is because it incorporates a call 
to the Fast routine and this was 
moved when the ROM was improved. 
If you have the original ROM alter 
the beginning of line 10 to 
LET AS = "CD200F 
or use the program as it is, but then 
execute the instruction Poke 
16515,32. In both cases the begin- 
ning of line 1 will then appear as 
REM LN 4? 
It is also worth mentioning that 
the routine docs not alter the print 
position and so can be embedded 
easily in a fancy presentation. For 
example: 

10 PRINT"PROGRAM TITLE: ; 

20 RAND USR 16514 

30 PRINT 

will produce: 

PROGRAM TITLE: "NAME" 
Finally, the program is not relocat- 
able, as it incorporates calls to itself, 
but I will leave that up to the readers' 
intelligence. 

GJW Cunliffe, 

Horsham, 

West Sussex. 

BBC FACTS 

/n reply to G A Bobkcr's letter, 
November, there are some facts 
that I feel should be corrected. I own 
a BBC Micro and, although I do 
agree that it is expensive, I do not 
agree with his comments on BBC 
Basic. 

Overall, the BBC Micro mixes the 
best of both worlds. G A Bobkcr also 
said it was preferable to buy cheaper 
computers, hence more. He 



suggested a ZX-81 as an example of 
this idea, but I can tell you from 
personal experience that Sinclair 
Basic is even more non-standard 
than BBC Basic is supposed to be. 
An example of this is using XS(,..) 
instead of the standard MidS, LeftS 
and RightS, which the BBC uses, for 
string slicing. 

P M Exetl, 
Great Missenden, 
Buckinghamshire. 

ZX LOAD 

J^*any thousands of ZX-81 users 
fff arc still plagued by the 
machine's inability to Load and Save 
regularly. The problem seems to be 
that the TV is emitting a very power- 
ful mains hum, which interferes 
with both tape recorder and com- 
puter. Try this: first of all, type 
Save "Filename", then insert the 
Mic lead from the ZX-81 into the 
appropriate socket in the recorder. 
Next, insert a small earphone into 
the earphone socket on the recorder. 
Now, turn off the TV and allow it to 
cool down. Press Play/Record and 
Newline. You will know then the 
Saving is complete, from the sounds 
coming from the earphone. 

This done, the program should 
Load back with little difficulty. 

Robert iMzarus, 

Harrow, 

Middlesex. 

ONE-LINER 

^tndrew Glaister's strange Speci- 
al rum One-Li ner, page 25 Nov- 
ember issue, creates its spectacular 
graphics by a software bug which 
can, however, produce several useful 
results. The fault stems from the 
angle portion of: 

PLOT x,y:DRAW a.b.n'PI 

if large odd values of n arc used. 
But when n = 63 an octagon is 
drawn, inscribed on an imaginary 
circle whose diameter is defined by 
the line joining (x,y) and (x+a, y+b). 
If the value of n is altered to 189 
an eight-pointed star is drawn. 24, 
56 and 72-pointcd stars can be 
drawn, using appropriate values of 
n. The following program shows the 
effect clearly by drawing a 3D view 
of an octagonal conic: 

10 LETn = 63 

20 FOR a = 120 TO 30 STEP 10 
30 PLOT 55,27: DRAW a.a.n'PI 
40 NEXT a 

The list below shows the values of 
n that produce well-defined shapes. I 
have not yet been able to produce 
any sharp images of odd-sided 
polygons or stars, 
n 

Octagon 63 441 567 ... 

8 side star 189 315 693 819 . . 

24 side star 105 147 273 357 . . 

56 side star 225 279 297 ... 

72 side star 301 343 . ... 

Alan Marley, 

Ruislip, 

Middlesex. I 
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Blank Hitachis 
greet Spectrum 

Some spectrum owners have found 
thai they are unable to get a colour 
display on their colour televisions. 
The Spectrum's colour signal 
appears to be incompatible with cer- 
tain makes of colour television built 
overseas. The problem has been re- 
ported with TVs from Hitachi, 
National Panasonic, Toshiba, 
Grundig and Telefunkcn, although 
it docs not occur on every model in 
these manufacturers' ranges. 

Sinclair says that although the 
Spectrum was tested on a variety of 
different makes, it could not have 
been expected to have covered all 
television manufacturers. However 
Sinclair is now considering pub- 
lishing a list of recommended makes. 

Sinclair gives 
fiction prize 

When the $inci.air fiction prize 
was first announced many people 
wanted to nominate CUve Sinclair 
himself for promising 28 days 
delivery on the Spectrum. 

Now, with machines available over 
the counter at large branches of W H 
Smith the real winner can be 
revealed. Death is part of the Process 
won Hilda Bernstein £5,000 for a 
piece of fiction based on the grim 
reality of her battle to win human 
rights for women and blacks in 
South Africa — the country she and 
her husband fled in 1964 after he 
was arrested with Nelson Mandela. 

Mandela is still in the prisons of 
South Africa's apartheid regime. 

Customised to 
public speaking 

Chatterbox is the name of a new 
phoneme speech synthesiser for the 
ZX-81 and Spectrum micro- 
computers. Unlike speech packs 
which provide a number of already 
formed words, phoneme speech syn- 
thesisers supply the component 
sounds of a word — vowels, 
diphthongs and consonants. You need 
to be a skilful programmer to take 
advantage of phonemes but they 
allow you an unlimited vocabulary. 

William Stuart Systems, the manu- 
facturer, says that an average of six 
bytes will store the phoneme codes 
for a. spoken word, so I OK bytes 
would store over 1,600 words. 

The system includes an amplifier 
and a loudspeaker and has sockets 
for a speech recognition unit and a 
music synthesiser, also supplied by 
the manufacturer. It costs £56.53 
from William Stuart Systems Ltd, 
Dower House, Herongate, 
Brentwood, Essex CM 1 3 3SD. Tel: 
0277 810244. 



Casio's £80 light-weight PB-100 
joins personal-computer club 




Casio insists that the PB-100 is a 
personal computer and not just a 
glorified calculator. A cheaper and 
slightly less powerful version of the 
FX-700P, the PB- 100 runs Basic and 
can take up to 544 program steps. 
When a plug-in RAM pack is added 
it offers a maximum of 1,568 steps 



which works out to be around 2K. 
Like programmable calculators it 
allows up to 10 programs to be 
stored at a time and retained in 
memory when the power is shut off. 
Programs can also be held on tape if 
a cassette interface is bought as an 
extra. 



DCP Products who supply a range of accessories for the ZX-81 has 
developed this multiple interface pack for the Spectrum, the DCP 
Interspec. It includes an eight channel analogue to digital converter for 
joysticks or temperature sensors, eight-bit input and output ports, four 
relay outputs for high-current control and four buffered switch inputs. 

There is also a 15-way connector at the rear of the pack which can 
control up to four more accessories as it stands or, with a few additional 
components, up to 255 other devices. 

DCP's other new product is a Spectrum version of their speech pack 
for the ZX-81. This offers the letters of the alphabet, the numbers zero to 
a mi/lion, and a few other common words and sounds. By plugging in up 
to three Word Pack ROMs vocabulary can be extended to several 
hundred words. 

The Interspec and Speech Pack, which cost £39.95 and £49.95 are 
available from DCP Products, 2 Station Close, Longwood, Norwich, 
NR13 4 AX, and from many ZX dealers. 




The PB-100 is remarkably light 
and compact, weighing just over 4 
ounces measuring 9.8 by 16.5 by 0.7 
cm. and costing less than £80. It has a 
12 position LCD display and a 54 
key alphanumeric keyboard, with 
single-key entries for Basic 
commands. 

When in ROM, 
Oric EPROM 

r 






At last orics are now streaming 
off the production line to start 
meeting the 250,000 orders already 
placed for the £99 colour micro. 

The first few thousand do not have 
the final ROM chip but an EPROM 
instead. John Tullis, managing 
director of Oric Products 
International is confident that 
"users will not be able to tell the 
difference". 

Oric decided to blow the EPROMs 
as soon as the design of the ROM 
had been finalised rather than have 
to wait another month for the 
production ROMs to be delivered. 

At first Oric plans to concentrate 
production on the 16K and £175 
48 K models but a 32K machine at 
£140 is also planned. 
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High Street dealers 
to hold all the Aces 



The Jupiter Ace has overcome initial 
production problems and is now 
being delivered in numbers. Aces are 
now beginning to appear in high 
street stores. Jupiter Cantab is 
producing 3,000 units a month. The 
Cambridge based company hopes to 
phase out mail-order deliveries and 
handing over distribution to several 
large chains, including Lasky's and 
Greens. 

Software for the Ace is also on the 
way. Steven Vickcrs, who designed 



the fast Forth micro with Richard 
Altwasser, and three other software 
writers arc developing a range of 
games and educational programs to 
be released shortly. 

Meanwhile Remsoft has already 
released three tapes for the Ace. 
Programs include a disassembler, 
games, and a simple database with 
tape storage. They arc available 
direct from Remsoft, 18 George 
Street, Brighton BN2 IRH. 
Telephone 0273 602354. 



Double-Dutch RAM 
expansion for Vic-20 




Normally the V1020 has a maxi- 
mum memory capacity of around 
23K and this requires an expansion 
board to take an 8K and 16K. RAM 
pack together. Now a Dutch firm 
has produced a RAM pack which 
gives the Vic 64K RAM. 

It uses the technique of bank selec- 
tion to switch in different banks of 
memory into one area of the memory 
map. When the cartridge is plugged 
in 24K is directly visible to Basic; a 
further 40K can then be accessed by 
switching in blocks of memory, 8K 
3t a time. 

The cartridge has been developed 
by Electronic Supplies, 
Utrechtseweg 129, 6812 A A 
Arnhem, Holland. In this country it 



Stack Commodore Supercharger 
Lines, Circles and Fills 
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Stack computer services has com- 
bined the facilities of the Vic-20 ex- 
pansion units, Vickits 1 and 2, in one 
cartridge, the Supercharger Plus. 
Vickit 1 is Stack's version of 
Commodore's Programmer's Aid; 
Vickit 2, like Commodore's Super- 
Expander, supplies a high- 
resolution graphics mode with com- 
mands such as Line, Circle and Fill. 

As well as incorporating all the 
commands from both kits, the 
Supercharger Plus includes an extra 
3K RAM and allows 8K and 16K 
RAM packs to be connected. It costs 
£49, or £45 without the 3K. RAM. 

Also available from Stack is a 
40/80 column board for the Vic-20. 
This gives a 40-cohimn monochrome 
display on a TV or 80 columns on a 
monitor. It costs £115 from Stack 
Computer Services Ltd, 290-298 
Derby Road, Bootle, Liverpool L20 
8LN. Telephone 051-933 5511. 



will be sold through the Spectrum 
dealer chain for £100. 

Accessing an 8K bank involves 
Poking the bank number into a 
single memory location. Should you 
feel cramped with 64K there is even 
a possibility of creating 152K RAM 
with two 64K cards, one mother- 
board and a few standard expansion 
cartridges. 
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Just getting started in computing? Or perhaps you're 
already pretty knowledgeable and would like to extend 
your programming skills. Either way Your Computer 
back issues can help to fill your need for reliable and, 
above all, relevant information about home computing. 

Every issue contains reviews of new computers, 
software evaluations, and surveys of add-on equipment 
together with informative articles which tell you how to 
get to grips with graphics, sound and machine code 
programming. 




-*~ 



To obtain any of these back issues please complete and return the 

coupon printed below. Prices per copy including post and packing are: 

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail) 



Facilities provided on the Sinclair ZX81 and 
Spectrum, Vic 20, Acorn Atom and BBC micro have 
been examined in article after article, providing a 
comprehensive introduction to all the most popular 
home computers. Just run your eye down the Contents 
of our back issues and you'll see what we mean. 

To order back issues complete the coupon at the foot 
of this page and send it with your remittance to the 
address shown on the coupon. 

January 1982 

Reviews: BBC micro; Wordprocessmgon Atom; Morphy v. 
Champion (chess computers). Game — Treasure House. 
Education — ZX81 programs for school use. Vic 20 Software 
ZX81 Graphics. A-D conversion. Interview — Kenneth Baker. 

February 1982 

Survey: ZX Software BBC Graphics. ZX81 Animated Graphics 
Vic 20 Music. Game — Dominoes. How to write chess openings. 
Atom Programming. Rubtk's Cube on ZX81. Interview — Kerr 
Borland. 

April 1982 

Survey: ZX Ports. Sorting on ZX-81 BBC Graphics How to write 
an Adventure Game. Atom line labelling. Game — Nim for ZX81 
and Apple II. Interview — John Baxter. 

May 1982 

Survey: ZX Software. How to write a chess program. Games — Vic 
20 Tank Battle; Magic Squares. How to show off your ZX81. 
Joysticks for the ZX81. BBC Graphics, How to write a word 
processing package. Interview — Richard Turner. 

June 1982 

Reviews: Sinclair Spectrum; Vic 20 Software: ZX-81 Keyboards. 
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81 
machine code monitor. How to build a portable computer. 
Interview — Ron Bissell. 

July 1982 

Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board. 
Games — Dog Race: Genre Guessing Game; Simon Challenge. 
BBC Sound. ZX-81 Disassembler. Programs for ZX 80 Interview 

— Richard Altwasser. 

August 1982 

Review: Dragon 32. Survey: Vic memory expansion. Spectrum 
Sound Games — Demon's Domain: Vic Duck Shoot. ZX-81 
machine code (Part 1). Atom file handling. Ecological modelling. 
BBC techniques. Interview — Tony Baden 

September 1982 

Review: NewBrain. Spectrum Software. Sound on ZX-81. Games 

— Vic Dambuster; B-52 Bomb Run. Vie-20 Assembler. Spectrum 
Disassembler. ZX 81 Indexer. ZX-81 machine code {Part 2). . 
Midwich MC control computer Interview — Hermann Hauser. 

October 1982 

Reviews: Sanyo PHC range; MPF-II; Commodore 64; Colour 
Genie. Survey: BBC Software Atom Forth. Pascal for Basic users. 
ZX word processing. Games — ZX-81 Pinball; Vic Catacombs. 
Atom text BBC control Key. Spectrum Assembler. ZX-81 machine 
code (Part 3). Interview — Douglas Adams. 
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To: General Sales Dept, Room 108. IPC Business Press Ltd. 
Quadrant House. The Quadrant, Sutton. Surrey SM2 5AS. 

Please send me the back issues detailed left - for which I 

enclose cheque/PO for £ payable to 

IPC Business Press. 

Name 
Address 
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COMPUTER CLUB 



Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



Spying on the 
Cheltenham HQ 



\bC 



n 





Just yards away Britain's top spies are hunting for 

moles but Simon Beesley finds Cheltenham's 
computerniks are still in league with the badgers. 



Cheltenham amateur computer Club 
meets at Prestbury Scout HQ along the road 
from GCHQ, the government's electronic 
eavesdropping centre and scene of the recent 
spy scandal. GCHQ is probably the largest 
employer of computer personnel in the district 
but hopes that some of them might make an 
appearance at the Scout HQ were frustrated — 
the centre has its own microcomputer club, a 
BBC users' group. 

The Cheltenham club passed through a 
fallow period when they were uprooted from 
their normal premises in a local technical 
college. They tried to run weekly meetings 
from an annexe which closed at 8.30. Attend- 
ance flagged as a consequence. 

Matters have improved now that they are 
securely lodged in the scout hall. A notice 
above the entrance to the hall bore the ominous 
legend: "Due to rain damage all members 
must keep off the roof. Your Computer's 
representative did not enquire whether this 
referred to the club's normal proceedings. 
Certainly at this month's meeting none of the 
15 members attending showed any inclination 
to start climbing. 

Peter Manolescue of The Business House, 
Gloucester demonstrated the Sirius, the 16-bit 
business micro. Computer clubs often invite 
dealers to demonstrate their machines. The 
drawback to this is that dealers are unlikely to 
take the most objective view of the machines 
they sell and usually cannot give as good a 
review of them as the experienced user. 

Nonetheless Peter Manolescue gave a lively 
demo which developed into an informal dis- 
cussion. Conversation ranged over the use of 
micros in schools, the merits of word pro- 
cessors and the future of keyboard input. 



Members showed particular interest in the 
high quality graphics which the 800 by 400 
resolution of the Sirius permits. 

Also on show was the HX-20, Epson's very 
impressive portable computer. It had been 
brought down from Compec that morning and 
at the Prestbury Scout Hall was making one of 
its first public appearances in the provinces. 

The Club's members display a range of 
computing interests. Steve Smith has built a 
home micro around a Z-80 processor which 
runs Tiny Basic in 2K. Although his attempt 
to make a teletext adaptor for the micro failed, 
he has successfully built a thermal printer for 
it using wood for some of the parts. 



4 



Vera Naumann, deputy head of a local 
primary school, bemoaned the lack of 
adequate software for schools. She had just 
written her first educational program on the 
BBC Micro, a music multiple-choice test. Her 
next move is to include sound in the program 
when she has mastered the complexities of the 
BBC's Sound and Envelope statements. 

Club meetings arc usually based around a 
talk or demo. They also hold meetings devoted 
to members' micros and programs. A BBC 
night is planned following the success of their 
Sinclair night held earlier this year. Further 
information from Mike Hughes (Cheltenham 
75213). 



Local society news 



Harrogate ZX users 

THE HARROGATE ZX Users' Club meets fort- 
nightly at the PHAB Club in Mornington 
Terrace, Harrogate. Although they arc 
primarily interested in Sinclair micros they 
welcome other users. Contact Peter Richmond, 
7 Dragon Parade, Harrogate HG1 5BZ. 

Bolton computer club 

The recently- formed Bolton Computer 
Club holds weekly meetings in Room E4/24 at 
the Bolton Institute of Technology. Member- 
ship is £1 per annum and there is a 20p 
admission charge at some meetings. The 
majority of members are home micro hobbyists, 
but anyone who has any computing interests 
can attend. Contact Roy Mumford on Bolton 
493682 or Dave Atherton on 0942 876210. 



Ribble Valley 

The ribble Valley Computer Club is a new 
club in North Lancashire. They meet on the 
second and fourth Mondays of the month at 
Pemble Carpets, West Bradford. Further 
information from Ian on Clitheroe 25933. 

North London 

THE NORTH London Hobby Computer Club 
co-ordinates a number of different user groups 
and computing courses. These include Basic 
and machine-code programming courses, a 
Women's Computer Group, and meetings for 
novices, Vic and Sinclair users. Send for a 
prospectus to The Secretary, Department of 
Electronics and Communications Engineering, 
The Polytechnic of North London, Holloway 
Road, London N7 8DB. ■ 
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48 JUNCTION RD, ARCHWAY LONDON N19 5RD Telex 22568 






WIC20 



NEW 
LOW 
PRICE 
£149.001 



^ NEW **NEW** NEW ***** 



^SSTmh-wsedj 



Thea 
from 



S commodore 



64K RAM 



ttcsi c 



3-D 



L thes 



iser 



effect 



^Tcolo^: 



disp^L 



OUR PRICE £339 



VIC PRINTER 
£212.00 

80 Characters per line, 
30 Characters per sec.. 
Tractor Feed Dot matrix 

printer. 



VIC SINGLE 
FLOPPY DISK w, r 

OUR PRICE £286.00 XicccTTC 
! 74KByte Stooge Duc-ct *-£«« I 
'.interface to VIC Direct DECK 



£39.00 



Free 

cassette 
with i 
6 programs A 
supplied M 



v Compatibility with 
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For a copy of our 
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EG 2000 

PAL VERSION 

* 8 colours 

* 16K RAM standard, 
expandable to 32K 

* Extended Microsoft 
colour basic 
standard 

* Typewriter 
Keyboard 

* CPU:Z80A/2.2MHz 

* 3 Sound Channels 

* 40 Columns x 
24 Lines 

* Serial and Parallel I/O Ports 

OUR PRICE £199 
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Post to CHROMASONIC Personal Computers, 
48 Junction Road, Archway, 
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CENTURY 



A must for anyone who wants to take 
their Spectrum to the limits - and beyond 



The Spectrum Handbook 



The Spectrum Handbook offers its readers the 
opportunity of harnessing the power of the most 
exciting micro of the decade - The ZX Spectrum. 
Dr Tim Langdell believes that the machine's wide- 
ranging potential should be available to all 
Spectrum owners - not just those with previous 
computing experience. His step-by-step introduc- 
tion opens the world of the Spectrum to beginners, 
whilst the wealth of hints and tips, exciting 
programs and comprehensive machine-code and 
applications chapters makes the book essential 
reading for even the experienced programmer. 

Contains more than 80 programs 
224 pp £4.95 (paperback) 





This picture has been 
produced from a single 
line of Tim Langdetl's 
Spectrum Handbook 



Available through bookshops everywhere. 
Should you experience any difficulty please 
fill in the order form below. 



ORDER FORM 

To: Department 1 C 

George Philip Services Ltd 
Arndale Road 
Wick, Littlehampton. 
West Sussex BN17 7EN 

Please send me copy /copies 
of THE SPECTRUM HANDBOOK 
by TIM LANGDELL 
at £5.45 per copy (post paid) 


1 enclose my cheque/postal order for £ 
(Please make your cheque/postal order 
payable to George Philip) 

Name 




Please allow 28 days for delivery 



CENTURY 
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LOOK INTO the window. The year is 1993 and 
the only place you can find anything remotely 
like the micro you had in 1983 is an antique 
shop. 

You pull out of your pocket a credit card- 
sized communications, information and re- 
sources centre and ask it why anybody 
bothered with home computers when the only 
way of communicating with the beast was to 
type in instructions by hand, or use a crude 
joystick. 

After a discernible pause while the resource 
centre tries and fails to work out whether you 
were just being sarcastic, some archive film of 
the early days of home computing appears on 
the resource card's screen white a patronising 
commentary tells how the pioneers struggled 
against insufficient memory and bug-ridden 
programs back in the days when men were real 
men and RAM wobbles were real RAM 
wobbles. 

1983 marks a turning point in the history of 



WHAT'S ON THE 
FOR HOME CON/ 



home computing. In February the number of 
micros in Britain will break the million barrier 
for the first time. Over the course of the year 
the introduction of cheap mass-storage 
systems and telecommunication links between 
micros and databases will make cheap home 
computers into useful working tools, while 
both the hardware and software to be intro- 
duced over the next 12 months will make 
today's computer games look positively stone 
age. 

Now that home computers are here to stay, it 
is time to consider how they may develop over 
the next 10 years. Other than looking at tea- 
leaves there are three ways of assessing this. It 
is possible to extrapolate present design trends 
and combine them with what individual 
information companies are planning as their 
next products. Such is the speed of advance in 
microcomputing that this becomes impossible 
for time spans of more than a year ahead. 

Secondly, if your examine the continuing 
improvements of silicon chips and the 
research into even faster and more compact 
computing units, organised in superior ways, 
you can make a reasonable estimate of the 
crude power of the home computers of the 
1990s. Thirdly 10 years is roughly the timelag 
between the first laboratory experiments on a 
theme and its general introduction. Computer 
games were being played in laboratories in 
early 1960s but it was 1972 before the first one 
— Pong — appeared on general release. 

Likewise the personal computer was de- 
veloped in the mid-1960s but it was 1975 



TOMORROWS 
TECHNOLOGY 
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THE SKY » » by a 
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before Steve Wozniak founded Apple. On that 
basis the laboratory research work carried out 
between 1973 and 1983 should give a clue to 
what will be commercially available before 
1993. 

In general, computer hardware produces 1 
times as much for any given price as it did 
three years ago. This trend has been consistent 
for the last 30 years so we can expect the 1993 
model to be 1,000 times as powerful as today's 
machines. Although software develops much 
more slowly, for the first few years micro 
software can jump a stage. As they grow more 
like minis and mainframes in their power they 
can adapt off-the-peg suites of programs 
written for their larger relatives. 

The first major step forward this year is as 
old as the disc, but the widespread intro- 
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duction of 3in. and 3.5in. microfloppy drives 
for between £150 and £200 will make mass- 
storage systems accessible to home computer 
owners. By 1984 the price of a drive should be 
less than £100. At the lower end of the market 
Sinclair's Microdrive when it finally appears 
should be a great improvement on present 
cassette-based systems. 

Video discs are also becoming a fashionable 
storage medium because of their ability to 
illustrate interactive games, promotions or 
education programs with real film. Philips 
I^aservision can store the equivalent of 54,000 
still TV pictures on one disc. Sony has already 
released its SMC-70 video disc-based 
computer system in America, where Ford and 
General Motors both use similar video-disc 
computer systems to sell cars. In Britain one 



firm is selling an interactive video disc-based 
system to teach medical staff how to diagnose 
illnesses. 

At present the cost of such systems is pro- 
hibitive but there is hope. 

In March Philips and Sony hope to wipe out 
the market for conventional LPs by launching 
a new 4.75in. laser disc and player. Already 
some record manufacturers plan to use the 
laser discs for a screen display to go with the 
record. It would be comparatively easy for 
software houses to put their programs on these 
new Compact Discs and incorporate real film 
sequences in interactive adventure games. 
Projected prices are in the region of £10 per 
disc, and although the players will originally 
cost £400 once they start selling in numbers 
prices will drop below £200. 



1983's real innovation though will be com- 
Imunications between micros at a reasonable 
price. In February Oric will start delivering 
£60 Modems to fit on the Oric 1. This will 
make it possible to buy a colour computer and 
a Modem together for less than £160. 
Micronet 800 is another scheme to deluge 
computer owners with relatively cheap 
Modems, which starts this month. Before the 
summer Sinclair also hopes to join the 
Modem-makers' club. 

In each case the motivation behind the 
scheme has been to sell software which can be 
downloaded from the phone much more 
cheaply and conveniently then by buying a 
cassette or cartridge and loading that in. If the 
technology is taken advantage of, it could be 
used to connect your home micro to vast data- 
bases containing most of the information you 
could ever need. You could send and recieve 
electronic mail to and from anyone else with a 
micro and a Modem. You could play inter- 
active computer games against an opponent 
who might live in another city. 

As 1983's home micros become more 
competent a new type of software will 
emerge to take advantage of the possibilities. 
Sinclair hopes to introduce a home doctor on 
the ZX-83 which will ask the patient what his 
or her symptoms might be before sorting 
through a base of information to eliminate 
most possibilities and following up likely leads 
with more questions. 

At the end of the "surgery" the computer 
would produce a list of possible causes of the 
symptoms in declining order of probability. 
Such an expert system could be described as 
exhibiting artificial intelligence — a term 
which will be ruthlessly exploited and twisted 
out of all recognition by computer product 
sellers. 

There is already an adventure game for the 
Spectrum called The Hobbit which the 
publishers describe as having AI. To be fair 
the adventure is apparently every bit as 
imaginative and entertaining as the publisher's 
claims for it. 

Atari's Chief Scientist Alan Kay believes 
that however good the hardware is, home 
computers will never reach their potential 
unless Basic is discarded. Despite the evidence 
he thinks that for every child who takes to 
programming with enthusiasm there are a 
dozen who are put off by the time it takes to 
produce anything interesting in Basic. 

"The last thing we want to do is bring up a 
generation of kids who hate computers 
because they had to learn Basic." Equally he 
has little faith in the "grown-up" languages 
which he thinks will become available on 
home computers over the next two years. Kay 
developed Smalltalk — a tool-building 
language which encouraged the young to make 
maximum use of the computer's capabilities, 
and which has recently become available on 
the larger micros. Soon it will migrate to the 
home computer. 

Making the most of manipulative languages 
will mean that the home computer will start to 
acquire a whole new paraphernalia to make the 
user interface more friendly than a keyboard. 

It is already quite simple to persuade a 

modern micro to respond to a few simple 

spoken commands. The computer does not 

(continued on page 37) 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing} allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any such printer using the full ASCI [character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line) at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCII 
for the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack {larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 



Now only 

£49. 95 




plus 
£2-95p+p 



• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program including mail-merge, supplied on cassette for £9.95. 
Also following soon: 

* Stock Control (October) 

* Sales Ledger (November) * Debtors Ledger 

* Business Accounts * Tax Accounting 

Dept. YC5 Data - Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 



data-or/ette, 

44, Shroton Street 
London IMW1 

/ Tel 01-258 0409 




► FERGUSON CASSETTE RECORDER £28 inc. p&p 

Tested with ZX81, Acorn, BBC, Dragon etc. etc. 
Features: Din, Ear, Mic, and Remote sockets. 
Tape Counter, Tone Control, Built-in Mic, 
Autostop Baiter y/mams. Recommended by 
Acorn for use with BBC computer. 



£285 plus £6 



• STAR DP8480 

RS232C (SERIAL) 

Securicor delivery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 

This professional printer works with almost any 
computer with very good upper and lower case 
typeface. 

• Bi-directional • 80 column width (10" paper) 

• Switchable — Tractor or Friction Feed 

• 80 chrs. per second 




► 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3.50 p&p. 



U 



►BBC CASSETTE LEAD 

7 pin plug to two 3.5mm plugs and one 2.5mm plug. 
Only £2 inc. P&P. 

Other leads available — please telephone. 

— a 




E690 REVOLVING CASSETTE RACK 

Single - £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 in cases) 
Treble - £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 

All plus £1 p&p. 



ORDER FORM 



COMPUTER CASSETTES 

High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 

C5-35p C10-37p C12-38p 

C1 5 - 39p C20 - 41 p C25 - 43p 

C30 - 44p 




Dept yci Data - Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 



Code 



Item 



No. 



Price 



P&P 



Signed _ 
Address 



Cheques/PO made payable lo Storkrose Ltd 
Charge my Access/ Visa No 

Name 



Total 



36 YOUR COMPUTER, JANUARY 1983 



(continued from page 35) 
have to understand anything about meaning to 
respond to clearly-spoken, single-word com- 
mands — Speak to your Spectrum Your 
Computer November 1982. As home comput- 
ing becomes more popular though, the 
temptation to do away with input through the 
keyboard will increase. 

Even on mainframes the problems of 
recognising a word out of the stream of noises 
humans make when they are communicating 
with each other have not been totally solved. 
We distinguish similar-sounding words 
according to the context in which they are 
spoken. Until we start building computers 
which have somehow soaked up the same sort 
of picture of the world as the people talking to 
them, context will still prove a problem. 
Meanwhile much of the most successful work 
in speech recognition is classified because of 
its obvious defence and security applications. 

Computer-generated speech is by contrast 
now a much easier problem. The Detroit dalek 
sound is aleady a thing of the past. Acorn's 
Kenneth Kendall speech chip is only the first 
of many voices that will humanise the sound of 
silicon. 

Despite the low price and apparent appeal of 
the light-pen most computer-makers believe 
that a more modern approach is necessary. 
Sinclair for instance was considering making a 
light-pen available as an accessory but now 
research is concentrating on building complete 
systems of software and hardware designed to 
make the use of computers as easy as pen and 
paper. 

One approach which the home computer- 
makers are thinking of borrowing from the 
minis is the mouse. The mouse itself is small 
and hand-held and can be moved around on 
the desk very much like a pen on paper. It 
produces a cursor on the screen which moves 
around as the mouse is moved across the desk. 
A few single controls on the mouse are enough 
to move sections of text or a design around on 
screen. In fixture the mouse could also be 
designed to read in text as required from a 
sheet of paper on the desk. At present even on 
minis the mice are connected by wire or fibrc- 
optic link to the computer. The mouse will 
become far more effective once the physical 
connection can be discarded. 

Since 1975 the home computer has changed 
out of all recognition but the television display 
which the user relies on has improved very 
little. Essentially the television or monitor is 
still the heavy box which it always was, 
displaying a small picture which you have to 
stare at. Now advances in flat-screen displays 
are changing all that and making light-weight, 
portable computers with built-in screens 
possible. Before the end of the decade it will 
be possible to produce a pocket-sized 
computer which could project a wall-sized 
display. 

Sinclair's much delayed flat-screen project 
will be producing pocket televisions by next 
spring. We can expect flat screens to appear 
not only in Sinclair's computers over the next 
few years but in many others. The Japanese 
seem to favour large liquid-crystal displays for 
their flat screens but Sinclair relies on a 
flattened cathode ray tube with the electron 
gun displaced to one side. By 1984 he 
envisages making a 4ft. colour flat-screen 



The shape of 1983 

The machines released this year will offer 
more for less and are likely to come with 
useful applications already on board — there 
are hints that Sinclair's ZX-83 project may 
come with a built-in word processor. Price 
cutting will continue — the ZX-81 or its 
equivalent could cost £25 complete by the 
end of the year and Binatone insists that it is 
still going ahead with the £50 colour 16K 
micro despite delaying the launch from 
January to March. 

Now Binatone plans to launch two other 
machines at the same time as the £50 Micro. 
Acorn hopes to finally launch the £150 
Electron in February with a portable version 
to come in the summer. Portability will be an 
important theme this year. Sinclair is keeping 
his cards to his chest but the features he has 
previously mentioned — Sinclair Interview 
November Your Computer — still suggest 
that a small briefcase computer is a likely 
shape for the ZX-83. Nigel Searle, Sinclair's 
Research Director, will only say that while the 
Spectrum evolved from the ZX-81 the ZX-83 
"will enter a new section of the market." 

Apple is considering launching a new 
machine in the £200 price band, and Mattel 
makers of the Intellivision may hot up the 
competition with a £100 Spectrum 
contender. Commodore is again threatening 
to release the Max games machine at £100. 




Grid's Compass points the direction for 1983, 



television. You could then hang your game of 
space invaders, or a flight simulator, on the 
wall. 

By the end of the decade computer 
enthusiasts will be expecting their machines to 
be throwing up realistic three-dimensional 
displays. It is unlikely thai people will still be 
prepared to sit and wear red and blue glasses 
night after night — although one American 
company is producing arcade computer 
generation games which do require this — so, 
much research is proceeding into three- 
dimensional display. 

Holographic techniques offer some promises 
in the long term but in the meantime the 
problem of three-dimensional display has 
produced some ingenious ideas. In America a 
laser has been used to illuminate rapidly 
rotating panels to give an illusion of depth. 
Rudigcr Hartwig of Heidelberg University is 
using a variation of this to create a real three- 
dimensional display. A helix in a column spins 
at high speed while a laser illuminates it from 
above. By deflecting the beam across the helix 
at high speed an apparent line can be created 
inside the column. An electro-mechanical 
deflector is sufficient at present to generate 
lines, spirals and helixes in the column. 
Eventually Hartwig will use three lasers to 
produce colour with electronic deflection to 
speed up the process and hence produce 
higher definition. 

In the late 1970s Massachusetts Institute of 
Technology used a mainframe to simulate the 
order of computing power which would be 
available in the home by 1990. A system called 
Dataland was developed which allowed the 
computer to go soft. You just had to sit in an 
armchair in front of a wall-sized TV display 
showing everything from a pocket calculator 
to a phone and a photograph album. Either 
using your voice or just pointing you could 
choose an item off the wall and then control it 
either on the wall display or on a small 
monitor by your chair. 



To make a phone call for instance you would 
ask for the phone — which need never appear 
as a hard object — and when it appeared on 
your monitor you could have the choice of 
dialling the number yourself by pushing the 
buttons as they appeared on screen or by 
asking the computer to find and dial the 
number of a particular person for you. 

If you chose to look at your photo album 
you could direct the computer with the 
minimum of fuss to blow up any picture you 
might want across the wall. Such a system 
with built-in word processors and expert 
diagnostic systems would hold a database of all 
the information in your house, making it easily 
accessible. It would also have links with large 
external databases in case you wanted 
information it did not have. 

This computer would also be the entertain- 
ment centre for the home. Not only could you 
ask it to put on a particular television program 
but you could ask it to find and show an old 
film — downloaded from a rental agency. 

All this depends on microtcchnology 
continuing its exponential growth. All other 
things being equal there are two ways to make 
chips which will produce more computing 
power for less money. Either you must 
increase the speed at which the individual 
components, or logic gates, on the chip 
switch, or you must fit more of them on to a 
chip. 

At the moment 250,000 gates can be fitted 
on to a single 10mm. square slice of silicon but 
new photographic techniques are increasing 
this density all the time. Hewlett-Packard now 
believes that such a slice could support the 
million gates needed for a 64-bit processor. 

Meanwhile the military in particular are 
examining the possibility of using gallium 
arsenide instead of silicon to produce chips 
which will work five times as fast. In Britain 
t lie acronym-happy Ministry of Defence is 
funding the VHP1C programme to produce 
very high performance integrated circuits — 
while the American Defense Department is 
spending S200 million on VHSIC — 
developing circuits which will be 100 times as 
fast as present. 

Although these developments take time to 
filter down from military to commerical use, 
— from the killing business to the business of 
making a killing — the time lag before new 
wonder chips appear in micros is decreasing 
all the time. As the U.S. Commissioner of 
Customs put it, with unnerving enthusiasm 
"The same technology which brings us the 
(continued on page 39) 
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BIG SIZE 16Vi" x 11 W (A3) 100 pages. 
Tracing Paper to overlay and copy. 



Every High-Res. Plot Position numbered 
(45.056 Pixels). 












Every Print Position 
numbered (704 items) 



600 User definable grids per pad. 
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INPUT Lines shown on grids. 
Set of seven pens for each computer colour. 



It will improve your ZX SPECTRUM graph 
in ways you wouldn't believe possible. 



Your new ZX Spectrum is literally packed with sophisticated graphics. 
Colour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours. 
User-defined characters to name just a few! 

That's why we have packed the new S pectrum Print 'n' Plotter l otter 
with every facility to exploit your graphics to the full. 

After the first few weeks of "playing' ' w.th your computer you will want 
to get down to serious programming and planning in which professional 
looking graphics should play a major part. 

What better way to work it out than with a Print n' Plotter Jotter? 

The professional pad 

Print n' Plotter is not just another programming pad. 

Jjst look at the specifications: 

BIG SIZE l6//x I 'Va" . 100 Pages - 50 Print Grids and 50 High 
Resolution Plot Grids. 

Printed on hi gh-q ualit y tracin g paper, enabling you to overlay the pages 
for direct co-ordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc. 

PRINT Grids show all numbered co-ordinates for the 704 screen 
positions, plus INPUT lines. 

PLOT Grids show every numbered coordinate for the 45,056 Pixels! 

Each pad contains 600 user-definable grids for use with the BIN n. POKE 
USR "a" function. 

And the whole thing is fu'ly bound with fly leaf cover and complete with 
a set of seven colour pens ! 

The simple way to get serious 

Spectrum Graphics can become very complex, so before you start to 
program the best way is to work it out on a Print V Rotter and save all 
those errors! 

Take for instance the common CIRCLE. With a Jotter you can establish 
the exact screen location for the centre m seconds, and it will stop you 
running out of screen because of a too large radius. Working our DRAW is 
similar: predetermine DRAW iines and PLOT positions before you start. 
With a Jotter you can build-up graphics using every facility with a direct 
coordination between each. 

For instance, correct PLOT OVER or PRINT OVER positions will be easy 
with a Jotter. 

See the show for just 60p! 

To demonstrate the graphic possibilities with the SPECTRUM JOTTER 
we have produced a cassette-based Demonstration prog ram for only 60 p 
(inc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

Just part of a range of ZX products 

The Spectrum Jotter is. of course, an upgraded version of our popular 
ZX8 1 Print n ' Plotter / otter and Film . For ZX8I owners these are available 
by direct mail or through a growing number of retailers and compshops. 

The ZX8 1 Jotter is a 1 00 page Graphics pad that exploits to the full the 
graphics facilities of that micro. ZX8 1 Film is a matt film version of the 
jotter which is re-usable and ideal for copying' graphics. 

Our manual: "ZX Graphics programmin g mcde eos y" explains everything 
you need to know about using the ZX8I products, and when used in 
corjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 



And for ZX users (whether Spectrum or ZX8 1 ) we stiil market Printer 
Pa per at £ I less than Smclairs! 

Why not write and place your order today? Graphics can be a very 
senous subject . . . Print n' Plotter products can make it easier . and 
better in a hundred ways you never thought possible! 

\-4 ZX81 Jotter 

▼ ZX81 Film /zX Printer 

:#-—>. Paper 



SPECTRUM Demo Projjr.im -%j 




Ar illustrated leaflet ;ssent with all orders. 
If ycu require a copy before ordering 
enclosing a f-rst class stamp. 



To: Print n Plotter Products ( Y ). 19 Borough High Street. London St I 
Please forward me the following products: 

ZX SPECTRUM JOTTERS @ £9.9S each 

. ZX8I JOTTERS @ £3.50 each. 

. ZX8 1 PLOTTER FILMS @ £2.25- . 

.-GRAPHICS PROGRAMMING MADE EASY'' MANUALS @ C I .SO ea 

. PACKS OF ZX PRINTER PAPER (5 ROLLS^ @ i i 0.95 per pack 
. ZX SPECTRUM DEMO CASSETTES @ 60peach. 
PLEASE NOTE ALL PRICES INCLUDE POST. PACKING AND VAT FOR 
U.K. DELIVERIES (Overseas sh: r ademora Surfao. 

Remittance enclosed payable to Print'n'Plotter Products. 
Please bill my Aecess/Barclaycard/Vlsa/Mastercard No:— 



Name 
Address: 



W 



Ketc rV.ni n" Htoutt product* vt * * ji- ( -*V* over ( h* covmtr' from th? ^lAw^t r* uileri * $pe<*»Lv br *rwh*t of 
W H S*n*th * & j \*tt M<ro S^-op Sucitrum * M < row*r* Locc-lttr " D*«*r » Boofcsc&crt LO*wSon E C 2 * G<-of%t\ 
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(continued from page 37) 

likes of Pac-Man is scaring the hell out of our 

enemies." 

Beyond 1993 the possibilities become more 
exotic — home computers which could in 
some way be described as alive. Plant matter 
will reappear in micros for the first time since 
Commodore gave up making Pets in wooden 
cases. The American bio-technology company 
EMV Associates hopes to produce biochips by 
the end of 1983. Using an electron beam EMV 
plans to deposit microscopic circuit designs on 
to protein. As the circuits will operate in three 
dimensions they have a potential capacity 
10,000 times greater than their silicon 
equivalents. 

It is not only the materials of which the 
insides of the computers are made which may 
become more biological. Technologies which 
begin to look more like the organisation of 
living creatures than machines are being 
developed. 

Human beings have a nervous system made 
out of components which are inherently much 
slower than those of a computer but because of 
the way that the system is organised even the 
most powerful computers may never be able to 
compete with human beings in reacting intelli- 
gently to stimuli if they have to cope with 
inputs serially. 

Parallel processing could speed up com- 
puters by many orders of magnitude and make 
them easier to interface to the real world. 
Parallel processing has always proved 
impossibly difficult to implement up to now 
but one British researcher expects to 
demonstrate a working system this year. 



Is there life in biochips? 

The concept of a living, self-replicating, 
computer existed in the realms of science- 
fiction long before companies like IBM and 
Genex began to intimate that a microchip 
with a biological, rather than a purely 
chemical basis, was a possibility under serious 
research. 

A team at Warwick University, headed by 
theoretical physicist John Barber, is working 
on a biochip design that could be implanted 
in the human body. It would monitor minute 
changes in the calcium ions as a result of 
heart muscle action, thus providing early 
warning of a heart attack. 

It may one day be possible to use chips to 
correct electrical signals in the human body, 
sorting out damaged nervous systems. After 
serious operations, such as open-heart 
surgery, or where the patient is under 
intensive chemotherapy, it is useful to 
monitor the body's potassium balance as 
this is linked to neural disorders. Since 
potassium produces ions in electrolysis a 
microchip could be implanted to perform the 
function of an electrode, thus measuring the 
level. 

What does Dr Robertson of Edinburgh 
University, recipient of a £1.78 million SERC 
grant for microchip research think of the 



"natural" biochip? "That technology will add 
something new to our capability. The 
interesting thing will be to see the integration 
of our new organic materials with 
straightforward silicon material." 

While Dr Robertson is involved with the 
straightforward silicon materials, Professor 
Gareth Roberts and Dr Mike Petty at Durham 
are in the forefront of making Langmuir 
Blodgett films — a basic technique in biochip 
technology. 

To make a Langmuir Blodgett film, first 
take a long-chain organic stearic acid with a 
carboxyl group of molecules at one end and a 
methyl group at the other. A soap film is a 
good example. Put it on the surface of water 
and the carboxyl group floats — the other 
end sinks. So the film's molecular chains 
point upwards. By applying lateral pressure 
you can form a raft. This can be pulled off on 
a substrate, making a chip which is thinner 
and more efficient than the all-silicon ones — 
the film is only one molecule thick. 

The departure from silcon is significant. 
Silicon oxidises easily, hence its current 
popularity for microchip construction when 
compared with more trickly substances like 
gallium arsenide or indium phosphate. But if 
these Langmuir Blodgett techniques are 
successful they may sound the knell for the 
seath of silicon. 



In Japan biological computers are taken 
seriously enough to form part of the plan for a 
fifth generation of computers. The Research 
Development Corporation is funding Hiroshi 
Shimuzu who has coined the term bioholonics, 



or the study of self-organising life phenomena, 
to describe his research. Many experts predict 
that by the end of this century computers will 
need to combine biological organisation with 
biological materials. 




CABEL ELECTRONICS LTD., 
MOUNT ROAD, BURNTWOOD, 
WALSALL, STAFFS WS7 OAX 



electronic Te\: 021 308 7075 tlx: 339671 



MC 370M R.G.B. COLOUR MONITOR 

14" Colour Monitor with a full 2 year guarantee, 
moulded in a stylish cabinet to match your 
computer. 

The Advantages of Pure R.G.B. 

• 80 x 25 Charictor display 

• Crisp definition on colour graphics 

• Degaussing facilities 

• Permanent link to your computer 

• 3 x the band width of your normal TV 

CABEL ELECTRONICS LTD., are 

manufacturers of a complete range of colour and 
monochrome monitors with 10 years of experience 
within the television industry, our 2 year guarantee 
proves our faith in our products. 

REC. RETAIL PRICE £289.00 inc. VAT 
8- Postage 

See us at the Which Computer Show 
stand No. V23 

Ring us for immediate delivery, most major credit 
cards accepted. 
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Super Expander commands 

Auto — displays and increments line num- 
bers automatically. The user can specify 
the starting line number and the interval 
between lines, if not then the starting line 
defaults to 100 and the interval to 10. 

Renumber — automatically renumbers all 
the program lines including the Goto and 
Gosub references, starting at the line 
number specified and at the increment set 
by the user. 

Delete — can delete a single line, or all the 
lines specified between a starting and 
finishing point, or all the lines from a 
starting point to the end of the program. 

Find — searches the program for a specified 
Basic command, character, or character 
string, and displays all the lines in which it 
appears. 

Change — searches for a Basic command or 
character string and replaces it with a new 
command or string. 

Edit — changes from program mode to edit 
mode, which alters the function key 
commands. 

Key — allows the user to alter the commands 
assigned to the function keys. The 
information assigned to any one key must 
be 10 characters long or less, and an 
automatic carriage return can be included 
in the function. 

Help — displays the line in which an error 
has occurred during program execution 
and highlights the error in reverse 
characters. 

Dump — displays all the variables and their 
values in the order in which they were 
defined, except those in arrays. The value 
of a variable can then be changed by 
over-writing it. 

Trace — displays the program line number as 
it is being executed in a small window at 
the top right-hand corner of the screen. 
The Shift or Ctrl keys slow down the 
display if it is too fast. This is useful for 
finding infinite loops within a program. 

Step — halts the program after each pro- 
gram instruction, displays the line numbers 
associated with that instruction and the 
first line number of the next instruction. 
The Shift or Ctrl keys cause the next 
instruction to be executed. 

Off — cancels the Trace and Step modes. 

Prog — changes the assignments of the 
function keys to normal Basic commands. 

Merge — loads a previously stored program 
or subroutine from disc or cassette and 
incorporates it into the program already in 
the Vic's memory. 

Kill — cancels the functions of the 
cartridge, but leaves the assignment of 
the function keys unaltered. It is 
necessary to inhibit the cartridge during 
normal program operation because mem- 
orising information for diagnostic mes- 
sages such as Help increases execution 
time. 

Ctrl A — scrolls up a listing. 

Ctrl Q - scrolls down a listing. 

Ctrl L — blocks out all the characters to the 
right of the cursor on a line. 

Ctrl N — blocks out all the characters on the 
screen after the cursor. 

Ctrl U — blanks out the line on which the 
character is positioned. 

Ctrl E — inserts information between quot- 
ation marks on a program line. 



VIC-20 ADC 



If YOU want to upgrade your Vic- 20, expand- 
ing the memory must be a priority. A screen 
expansion and some aids to programming in 
Basic and machine code are also often near the 
top of Vic-owners" shopping lists once they 
have tired of cartridge games. 

With the Commodore expansion system a 
3K, 8K or 16K memory pack can be plugged 
directly into the back of the Vic to give a 
maximum on-board memory of 21K, 19. 5K of 
which is available for Basic programs. In order 
to expand to 32K a motherboard with six 
expansion slots can be plugged into the back of 
Vic allowing the 3K, 8K and 16K cartridges to 
be used together. This leaves three slots avail- 
able for utility cartridges such as the pro- 
grammer's aid, machine-code monitor, and 
games packs. 

When the Vic has been fully expanded to 
32K only 27.5 is available for Basic programs 
because the area of memory occupied by the 
3K RAM pack is no longer used. However, it 
is still available for storage of machine-code 
programs, and for Peeking and Poking values 
to, so you could store an alternative character 
set or several screens of information there. 

One of the main criticisms of the Vic is its 
22 X 23 screen display, and a 40-column option 
has been long awaited. The Beebox was one of 
the first attempts, but was expensive and the 
manufacturer has now gone out of business. 
Stack Computer Services has stepped into the 
breech with a 40/80 column x 25 row mono- 
chrome card. 

As soon as Commodore's Super Expander 
cartridge is plugged in you have 3K of extra 
RAM. The function keys assume eight single 
keystroke commands, which you can redefine 
if necessary. Nine new Basic commands are 





How much should 
you spend 
upgrading your Vic? 
Ken Ryder reviews 
the possibilities. 



available for plotting and colour control. 
Eighteen commands become available for the 
production of sound and music, and seven for 
reading values of sound and colour registers, 
including inputs from devices connected to the 
games port such as joysticks and light-pens. 
The pre-assigned function-key commands 
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are Graphic, Color, Draw, Sound, Circle, 
Point, Paint and List. These may be changed 
using the Key command to any 128-character 
string, including a carriage return if required. 
If you do not want to use those graphics 
commands in a program, the function keys 
could be used to enter standard Basic com- 
mands instead such as Next, Goto, Print, and 
Gosub. 

Unfortunately, the cartridge does not use 
the highest resolution available on the Vic, 176 
x 184, but reduces the screen area slightly to 
20 rows by 20 columns, giving a maximum 
resolution of 160 x 160. Presumably 
Commodore did this to reduce the screen 
memory overhead. Then for some reason they 
divided the screen into a 1024 x 1024 co- 
ordinate system with its origin in the top left- 
hand corner of the screen. As there arc only 
160 x 160 possible plotting positions this 
means that several co-ordinates occupy the 
same pixel. 

Graphic selects one of the four graphics 
modes. These are: normal text, medium 
resolution, 80 x 160, multi-colour graphics 
allowing any of the 15 colours on the Vic to 
be used, high-resolution mode, 160 x 160, 
allowing only the eight keyboard colours to be 
used, and high-resolution multi-colour mode 
which allows the mixing of the high-resolution 
and medium- resolution multi-colour options. 
All of the modes except normal text require 
3K RAM for the screen. 

There are four colour registers available and 
a number from 0-15 can be stored in each, 



REVIEW 






specifying a colour. Register holds the 
screen colour, register 1 holds the border 
colour, register 2 holds the character colour 
used for plotting points and register 3 holds 
the auxiliary colour which also can be used for 
plotting, but only in multi-colour mode. The 
Color command sets the values for these 
registers. 

Point plots a point on the screen at specified 
co-ordinates, Several points can be plotted us- 
ing a single Point command, but all will be the 
same colour. The colours available and 
resolution depend upon the graphics mode 
selected. Region changes the character colour, 
register 2, to any of the eight keyboard colours 
in high-resolution mode, or any of the 16 
colours in multi-colour mode. 

Draw plots a straight line from one set of co- 
ordinates to another, for as many points as can 
be specified in an 88 character line. It can also 
be used to plot tines from the finishing points 
of previously drawn shapes and circles. Circle 
is an extremely powerful command allowing 
the user to draw circles, ellipses and arcs on 
the screen. 

Paint fills an enclosed area with a colour 
starting at specified co-ordinates within the 
area. If the co-ordinates arc outside the area, or 
the area is not fullv closed then the whole 




screen will be painted. Again the colours 
available depend upon the graphics modes. 

Char permits strings of text to be displayed 
on the screen whilst in high-resolution or 
mixed mode. This facility is not available in 
medium-resolution multi-colour mode. ScnClr 
— clears the graphics screen. 

The number and range of colours available 
in each graphics mode is a little complicated. 
The screen consists of 20 x 10 double-height 
blank characters, and there is a colour block 
associated with each character. In multi-colour 
mode medium-resolution plotting can be 
performed in any of the colours specified in 
registers 1, 2 and 3 against the background 




colour of register and any of the 16 colours 
can be entered in each register. Thus four 
colours can appear on the screen at one time. 

In high-resolution mode plotting can only be 
performed in the character colour registers, 
and only the eight keyboard colours can be 
used. During a program the character colour 
can be changed using the Region command, 
but if two points of different colours try to 
occupy the same colour block such as two lines 
intersecting, some interference will occur. 
With careful programming it is possible to use 
all eight colours on the screen at one time. 

In high-resolution mixed mode only regis- 
ters and 2 can be used for plotting, and all 16 
colours can be specified. If the colour set in 
register 2 is one of the keyboard colours, all 
points will be in high resolution. If it is one of 
the other colours, plotting will be in medium 
resolution. Again if points of different colours 
or resolutions try to occupy the same colour 
block some interference may be produced, but 
with care it is possible to use all 16 colours on 
the screen at one time. 

The music capabilities of the Vic arc greatly 
enhanced by the Super Expander cartridge. 
The Sound command controls four voices and 
their volume, and can be used to produce two 
or three note chords, Each voice is allocated a 
three-octave range, which at first sight appears 
to give nine octaves. However some of the 
octaves overlap giving a five-octave range. 

Entering Music Mode with the Ctrl and 

I keys, converts keys A, B, C, D, E, F, G, 
#, $, P, Q, V, S, O, R. into musical 
commands. Keys A-G play the natural notes 
A-G. If # is pressed before the note a sharp is 
played, if S is pressed before the note then the 
note is flat. V controls the volume of the note 
and R is a rest or silent period. The duration 
of the note or rest is determined by tempo, T. 
Any of the four "voices" can be chosen with S, 
and any of the three octaves in its range with 
0. S302V5T9* A, plays A sharp of voice 3 in 
octave 2 at volume 5 for time 9; approximately 
4 seconds. 

All of the musical commands can be dis- 
played on the screen by entering P, and this 
can be cancelled by Q. These commands can 
be entered directly at the keyboard, or they 
can be combined in a string and executed by a 
Print statement within a program. 

There are also several commands which can 

be used to read the colour and sound registers, 

or lest the condition of various peripherals 

(continued on next page) 



YOUR COMPUTER, JANUARY 1963 41 



(continued from previous page} 
that can be plugged into the games port. Rgr 
reads the mode set by the Graphic command 
and Rcolr reads the values of the registers set 
by the Colour command. Rdot reads the 
colour of any point on the screen and Rsnd 
reads the values of the four voice registers and 
their volume as set by the Sound command. 

Rpot reads the values of any paddles or 
potentiometers connected to the user port and 
returns a number in the range 0-255. Rpen 
reads the X, Y, position of a light- pen on the 
screen and Rjoy reads the position of a switch- 
type joystick and its fire button. 

Documentation consists of a 22-page booklet 
which describes each command complete with 
a small programming example. If you are 
thinking of buying a 3K expansion pack and 
want to use your Vic for graphics and sound, 
spend an extra £5 and buy the Super Expander 
cartridge — it is well worth it. 

The Vic-20 Programmer's Aid Cartridge is a 
useful tool for writing, editing and debugging 
Basic programs. When first plugged into 
the Vic or expansion board it has no effect and 
must be initialised to gain access to the extra 
commands. This is achieved by Typing 
SYS286S1 followed by the Return key. Those 
of you familar with the Vic memory map will 
realise that the area starting at location 28681 
normally resides in an 8K block of RAM, if 
fitted. If you have a fully expanded Vic the 
last 8K block of RAiYi will be unavailable 
when using the Aid cartridge, allowing only 
Basic programs of 19.5K or less to benefit 
from it. 

After initialisation the cartridge is in 
program mode and the function keys are 
assigned 12 useful Basic commands such as 
Goto and Gosub. Normally only eight 
function keys are available, the other four, 
F9-F12 are obtained by holding down the 
CTRL key and pressing the function keys. 
The Edit mode is entered by typing Edit, or 
by pressing the Ctrl and El keys together. In 
this mode the function keys are assigned 
special editing commands, which cannot be 
included in Basic programs such as Delete, 
Find and Step. 

The function keys simply allow single- 
keystroke entry of commands and do not limit 



the commands available. The user can even as 
sign his own commands to the function keys if 
desired using the Key command. 

The cartridge comes complete with a 15 
page instruction book describing each new 
command, together with a short programming 
example. The final section uses a dice- 
throwing program as an example of how to 
write and debug a Basic program using the 
features of the cartridge. 

Anyone writing long complicated Basic pro- 
grams of 19.5K or less will find this cartridge 
invaluable. The time and effort saved in 
program development could soon cover the 
cost. 

Vicmon as the cartridge is affect ionately 
referred to in the documentation, is simitar to 
the Programmer's Aid, except that it simpli- 
fies the writing and debugging of assembly 
language programs rather than Basic. Typing 
SYS24576 followed by a Return initialises the 
cartridge, again the last 8K. RAM block is 
occupied by Vicmon. 

The function keys are not assigned any 
values. Upon initialisation the screen displays 
the contents of the 6502 registers, that is the 
program counter, status register, accumulator, 
index register X, index register Y and stack 
pointer. The commands offered are single 
characters followed by various parameters 
such as start or finish addresses, op-codes, 
operands and hex values. In fact all operands 
must be preceded by $. 

Vicmon should not be confused or com- 
pared with a full assembler/editor. It is a 
simple aid for the production of short machine- 
code programs or subroutines. For anyone 
who has tried hand assembly and a Basic 
loader for machine code this cartridge is 
heaven sent, reducing nervous breakdowns to 
a minimum. Although as all operands must be 
entered in hex, a decimal to hex conversion 
command would have been welcome, but I 
suppose you can't have everything. 

At £35 this cartridge appears expensive 
when compared with some cassette-based 
assemblers, however, you are paying for the 
reliability of quality firmware. Also the 
cartridge can be plugged directly into your Vic 
and is immediately ready for use, leaving 3.5K 
RAM for your program. In contrast a 16K 



RAM pack may be required to load a good 
software assembler. 

The documentation assumes the same layout 
as the previous cartridges. It is aimed at the 
reader who is familar with 6502 assembly 
language, but not an expert. The cartridge 
commands are presented in alphabetical order, 
leading to some page flicking, as some of the 
earlier commands refer to others further on in 
the text. Some important information, 
although obvious, is missing. For instance the 
M command can be used to create word tables 
or blocks of data as well as editing them; an 
example of the format required for each form 
of addressing would be beneficial; for con- 
ditional branching only the address to be 
branched to need be specified, this is only 
implied in an example; all two-bit addresses 
are entered MSB,LSB rather than LSB,MSB 
as in some assemblers. 

Stack's 40-column card plugs directly into 
the back of the Vic or any expansion-board 
slot, and comes complete with its own video 
chip to control the display, 2K RAM for the 
screen memory, and the normal Vic/Pet 
character set in ROM. The card uses the 
Autostart facility of the Vic and if no action is 
taken at power-up the display is automatically 
in 40-column mode. Various key combinations 
during power-up will obtain the 80-column or 
normal Vic configurations. The display can be 
changed at any time, either directly from the 
keyboard or under program control. 

The card comes complete with monitor and 
UHF output sockets, either of these together 
with the Vic's normal UHF output can be 
used to drive two separate televisions or 
monitors. For example a program listing or 
a table of results can be displayed on the 40/80- 
column screen whilsi a graph is plotted on the 
other. 

The card also offers a couple of other useful 
features. The screen can be set to give 
automatic line spacing, and if the normal Vic 
screen is not required the 1.5K memory 
normally allocated can be used for Basic 
program storage, also the lower 3K of RAM 
can be used for Basic giving the Vic a true 32K 
expansion potential. Obvious uses are word 
processing, communications, business appli- 
cations and education. 



CONCLUSIONS 

■ Commodore's cartridges are well pre- 
sented and constructed, the firm- 
ware is professional and bug-free. 

■ The approach of the documentation 
is far superior to that of the Vic-20 
user manual, including contents, 
introduction, examples, summary 
and indices, but the demonstration 
programs could be better. 

■ The Super Expander Cartridge offers 
good value for money and should be 
purchased in preference to a plain 3K 
RAM pack. It would be a great ad- 
vantage if the Super Expander func- 
tions could be included with 16K 
RAM instead. 

■ The Programmer's Aid offers many 
useful editing and debugging 
features, but can only be used to 
develop programs up to 19. 5K in 



length. This limitation may well 
restrict its market. 

The Machine Code Monitor will 
appeal to anyone wanting to develop 
short assembly language programs. 
It falls nicely between the two 
extremes of hand assembly/ Basic 
loader, and a full assembler/editor. 
The cartridge limits the maximum 
possible program RAM to 22. 5K but 
this should be no real restriction to 
assembly language programs. 
Stack's 40/80-column board is a 
welcome addition to the Vic range of 
accessories. However, the cost, 
monochrome display and inability to 
give high-resolution graphics, 320 x 
192, may fail to appeal to the home 
user market. 

Vic owners should consider their 
expansion plans carefully. If you are 



only interested in Basic programming 
and do not require high-resolution 
graphics, it seems pointless to buy a 
3K RAM pack as it will not be 
available for Basic when expanding 
above 6.5K. 

Expanding above 19.5K may be a 
waste of money and RAM if you 
want to use the Programmer's Aid, 
because the top 8K of expansion area 
is occupied by this cartridge when in 
use. If you are only interested in 
assembly language then Vicmon may 
be all you need, plugged directly into 
the back of your Vic the 3.5K on 
board will go a long way. 
The Programmer's Aid, Super Ex- 
pander and Machine Code Monitor 
each cost £34.95, 3K of RAM costs 
£29.95 and the Stack 40/80-column 
card costs £115. 
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BBC 

MICRO 

INSTANT 

MACHINE 

CODE! 

Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The com piler was written by Jeremy 
Ruston. 

THE BBC MICRO 
REVEALED 

By Jeremy Ruston 

'. . .destined to become the bible of all BBC microcomputer 
users. . .' (Personal Computing Today). If you've masteredthe 
manual, then this book is for you. Just £7.95 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 

By Tim Hartnell 

'. . .takes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen. . .' (Computer and Video 
Games). If you're just starting out in the world of programm- 
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just £6.45 



Interface, Dept.YC 

44-46 Earls Court Road, London W8 6EJ 
Please send me: 

< ) INSTANT BBC MACHINE CODE-tape and book-£34.95 

( ) THE BBC MICRO REVEALED- Ruston-£7.95 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM- 
Hartnell-£6.45 

I enclose £ 



Name 



Address 



SPECTRUM 




Make the most of your Spectrum, with these 
acclaimed books from the experts! 

PROGRAMMING YOUR 
ZX SPECTRUM 

Tim Hartnell and Dilwyn Jones 

More than 100 routines and programs, 230 pages, and value 
for every Spectrum user. Learn how to make the most of 
user-defined graphics (with a Pacman-like program, 
DOTMAN), sound, colour, and such commands as ATTR, 
SCREENS and BRIGHT. From the co-ordinator of the National 
ZX Users' Club, Tim Hartnell. Just £6.95. 



THE SPECTRUM 
SOFTWARE LIBRARY 

60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Harwood 



Arcade games, intelligent board games, brain games and 
utility programs. They're all here in this massive collection of 
60 tested programs for the Spectrum, compiled by Interface 
columnist David Harwood. Just £4.95. 



Interface, 
Dept.,YC 

44-46 Earls Court Road, London, W8 6EJ 
Please send me: 

{ ) PROGRAMMING YOUR ZX SPECTRUM -£6.95 

« ) THE SPECTRUM SOFTWARE LIBRARY-£4.95 

( ) A sample issue of INTERFACE, the monthly magazine 
published by the National ZX Users' Club -£1.00 

I enclose £ 

Name 

Address 



South London's Largest 
A/I icro Computer 
Centre ^^ 



THE 
AMAZING ORIC-1 

Colour Computer 

* 40 Columns x 28 rows. 
* Microsoft Basic Language. 
* 8 Foreground 

+ 8 Background Colours. 
* Built-in Sound Synthesiser. 
* High Res Graphics. 
* Teletext-Prestel 
Compatible. / 

16K Microsoft Basic Phone! 

Come in 32K Microsoft Basic £139.95 

for a Demonstration. 48K Microsoft Basic & Forth £169.95 



DRAGON 32K 



— Limited Stocks Available. 

New Software coming in all the time. 



New Vic Software 

Krazy Kong? 

Dodge Kong's barrells as you climb the stairs. 

STD VIC. Joysticks. £6.99 

Extermlnatorl 

Blast the centipede while dodging the spider 

amongst the toadstools. Fast action. 

STD VIC. Joysticks. £6.99 

Anti-splatter-matter! 

Make space invaders look like childs play, superb 

graphics. STD VIC. Joysticks. £6.99 

Vlkman 

Choose one to three ghosts. 

STD VIC. Joysticks £6.99 

Escape (Labyrinth) £6.99 

Dodge Cars £6.99 

Bomber €6.99 

Invasion £6.99 

Raceway £6.99 

Alien Panick £6.99 

Quirck £6.99 

Target £6.99 

Search £6.99 

New EMI Cartridges 

River Rescue £24.95 

MusicComposer £24.95 

Send for VIC price list. 



New Atari Software 

Shamus C/D £21.80 

Preppie C/D £19.95 

Beta Fighter '; C £18.50 

Mouskattack D £31.50 

Hazard Run C £21.50 

Jumbo Jet Pilot Rom £35.95 

Golden Gloves C £20.50 

Pacific Coast Highway C/D £21.80 

Canyon Climber C/D £21.80 

Choplifter D £25.50 

My First Alphabet D £29.95 

Rasterblaster D €22.95 

Submarine Commander Rom £35.95 

Slime C/D £21.80 

Rearguard C/D £15.50 

Micropainter D £25.50 

Shooting Arcade C/D £21.80 

Protector D £21.80 

Nautilus C/D £21.80 

Chicken C/D £21.80 

Frogger C/D £31.50 

Crush, Crumble, Chomp C/D £22.95 

Temple of Apshai C/D £30.95 

EMI Darts C £19.95 

EMI Soccer Rom £29.95 

All Prices Inc. VAT. 
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COMMODORE VIC-20 
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5K £137.95* 5K+16K £185.95* 16K£199. 95 32K £249.95 



inc. basic 



inc. basic 



Less Basic 



Less Basic 



•includes 5 Free programmes. 

Vic Cassette £44.00 Vic Disk Drive New 

Vic Printer £229.00 Low Price £299.95 

16K RAM Pack £49.95 



Commodore 64 

64K Colour Computer 
in stock now £345 




Main Commodore 



Dealer for: New 500 series 

New 700 series 
Business Computers. 



Sinclair 2X81 £49.95 




Basic Cartridge £34.90 

Atari 800 1 6Kinc Basic £399.00 

Atari 800 48K £469.95 

Atari 4 1 Cassette £49.00 

Atari 8 1 Disk Drive £299.00 

Atari 822 Printer £ 1 99.95 

Plus Daisy Wheel and Dot Matrix 
printers for the Atari range. 

Atari 400 

Typewriter keyboard. 
Direct easy replacement 
for standard keyboard 

£78.95 



•vow available 

EM,^ b T r,ne Commander 
EM) Jumbo-Jet Lander 
Incredible Games for Atari 




Cased 
typewriter 
keyboard £29.95^ 
76KRAM £29.95 Printer 



£59.95 




ffisase#ss!«fc 



Mail Order — send for our 
comprehensive list. 



AM Prices inc. VAT. 



Instant Credit 
Available 
subject to status 



Access/ 
Barclaycard 



m #i*»aAA.i fTAnr ' Eden Walk Precinct, 
VISION STORE ^'V^to^n-Trtames, Surrey. 

Tel: 01-546 8974 
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GRAPHICS TAB 



The rd digital, tracer enables pictures to 
be drawn or copied to the Spectrum's screen. 
It consists of a mechanical arm which is 
hinged at the base and the middle and can be 
mounted on a drawing board. At each joint of 
the arm there is an angular transducer. Signals 
sent by the transducers are digitised by an 
interface board, plugged into the rear of the 
Spectrum. The board has a connection to take 
a ZX Printer or Microdrive. 

The kit also includes a software cassette, an 
instruction booklet, a tracing sheet and a 
template for aligning the tracer with the 
tracing sheet. 

Drawing program 

Once you have loaded a drawing program 
you can transfer a picture to the screen by 
moving the head of the tracing arm. 

Probably the most important question to 
answer is how easy is it to transfer an outline 
to the screen accurately. The tracer picks up 
movements within an area 30cm. by 20cm. 
Since the Spectrum's resolution is 255 pixels 
by 175 this gives just over a millimetre per 
pixel. The arm certainly responds to 
movements this small, but achieving an exact 
screen copy depends more on how much fine 
control the arm's action allows. 

As with a joystick, the problem is to strike a 
balance between too much give and too much 
resistance: few people can manage to control a 
joystick steadily if it moves too freely, and, on 
the other hand, too stiff an action is equally 
likely to result in jerkiness. 

The RD Tracer scores quite highly in this 



department. Although the action is fairly free 
you can steady its movement by putting 
pressure on a pencil inserted in the tracing 
head. 

Four programs are included on the software 
cassette, which can be used alone or merged 
together. The main drawing program provides 
a number of plotting options and also allows 
you to use Spectrum Basic's plotting 
functions. Single-letter entries allow you to 
plot individual points or draw a continuous 
line, change the background or foreground 
colour, delete lines and print text. Among the 
other options is a facility for filling in or 
shading the area enclosing the tracer. The 
position of the tracer on the screen can be 
indicated by a small or large crosswire. 



You can draw a circle using the Spectrum's 
Circle command and define the centre and 
radius through the tracer position. The 
Spectrum's facility for saving the screen to 
tape is also available. 

The plotting modes 

These and other plotting modes enable you 
to copy a picture to the screen as closely as the 
Spectrum's resolution and colour range 
permits. But putting a detailed colour picture 
on the screen could be a lengthy process. The 
programs are written in Basic and some of the 
routines are rather slow. 

For example, keyboard entries are not 
detected instantly and filling an enclosed area 
can make demands on vour patience. Bursts of 
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rapid sketching arc too much for the tracer to 
copy faithfully. 

This is a software, not a hardware, problem. 
To be fair, the routines RD Laboratories 
supplies are adequate but machine-code 
versions would make the tracer much more 
effective. 

The software cassette also contains a 
program which prints the x and y co-ordinates 
of the tracer at the top of the screen as it moves 
and allows the origin and scale of the plotting 
co-ordinates to be changed. The third program 
provides a blind-drawing facility; points can 
be inputted at greater speed than normal and 
are then drawn at a slower speed. 

Lastly, there is a program to design 
characters which does not make use of the 








tracer and which is given free to the buyer. 

While the tracer has an obvious use in 
schools and could perhaps even find a place in 
an office, RD Laboratories say that they have 
taken at least 50 percent of their orders from 
home users. 

At a price of £49.95, inclusive of VAT and 
postage, this is the first such device to be 
produced which is suitable for low-cost 
micros. 

It will also work with the ZX-81 and two 
short programs are included for this purpose 
but the ZX-81's limited screen resolution gives 
it only a limited application. 

Software support 

RD Laboratories intends to support the 
tracer with more general-purpose and 
specialised software packages. Details from 5 
Kennedy Road, Dane End, Ware, Hertford- 
shire SGI 2 OLU. Telephone: 0920-84380. 

Micro Management's Graphics Tablet for 
the BBC Model B comes ready-mounted on a 
Perspex board measuring 70 by 56 cm. Like 
the RD Digital Tracer the tablet has two 
cylindrical hinges at the base and the centre. 
Both the central hinge and the tracing head 
rest on the board which is covered with a 
Cellophane sheet to permit them to slide freely. 

This is a rather more substantial piece of 
equipment than the Spectrum tracer but can 
be moved around the board with equal 
steadiness. 

The manual warns that on early models of 
the BBC wavering might occur around the 
screen cursor point when drawing. The 
explanation is that the power pack and other 
components produce interference. 

Wavering certainly occurred on one of the 
BBC Micros used but cleared up completely 
on a later model. The company suggests that if 
the problem persists after you have consulted a 
dealer you might like to buy their "splendid 
external converter" which should cure it. 



While the hardware appears to be well 
designed the graphics tablet is poorly served 
by the software that accompanies it. A 
program is supplied on cassette and provides 
many of the same drawing options as the 
Spectrum tracer's software. These include 
facilities for drawing a straight line, filling a 
shape, changing the colour of the line, 
printing text and displaying the x and y co- 
ordinates of the cursor. In addition there are 
commands to position and draw the x and y 
axes, and to calculate the area of a shape in 
terms of a scale and units which have 
previously specified. 

Setting the limits 

Before drawing, the user needs to set the 
limits of the drawing area by moving the arm 
to four positions in sequence. Alternatively 
these initial settings can be loaded from tape. 
Screen pictures can also be saved to and loaded 
from tape. 

These options, however, are not well 
presented. The program gives the user no 
indication of which plotting mode it is in; no 
prompts appear on the screen when an input is 
expected and the position of the cursor is 
marked by one barely visible pixel. 

The existing set of commands allow the user 
to copy a picture to the screen fairly easily. But 
given the scope of BBC graphics and the speed 
of BBC Basic one might reasonably expect a 
more sophisticated package. It would not have 
been difficult to have included options for 
changing the background colour or drawing 
with a dotted line. A circle-drawing facility 
would also be useful. 

The program provided is a rather makeshift 
piece of software which makes little use of 
some of the best features of BBC Basic. Micro 
Management might reply that the program is 
not intended to be more than a sampler. But if 
that is the case the tablet begins to look rather 
expensive. It costs £86 which seems a lot for 
what is essentially quite a simple device. 

Unlike the Spectrum the BBC Model B 
already has four analogue to digital converters 
on board and BBC Basic supplies the ADVAL 
function to read the converted digital input 
from the Analogue In port. 

The BBC Graphics Tablet is available from 
Micro Management, 32 Princes Street, 
Ipswich, Suffolk. Telephone 0543-59181. 



CONCLUSIONS 

■ Both devices allow a picture to copied 
to the screen accurately, if rather 
slowly. 

■The Spectrum Tracer's price and 
light-weight construction make it 
suitable for the hobbyist and for use in 
schools. 

■ Software for the Tracer is adequate 
but could be greatly improved upon. 

■ The BBC Graphics Tablet has a more 
solid design which affords a greater 
degree of fine control. With appro- 
priate software it could find a wider 
application, outside the confines of 
the home and classroom. 

■ The program supplied with the BBC 
Tablet is barely satisfactory and 
scarcely justifies its relatively high 
cost. 
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20 BEST PROGRAMS 

for the 
ZX SPECTRUM £7.95 
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ZX81 HARDWARE 

16K MEMOPAK (expandable) 
32K MEMOPAK (expandable) 
64K MEMOPAK 
56K Ram pack 

HRG MEMOPAK Hi Res Graphics 
MEMOPAK Centronics printer 
interface 

ZX81 CASSETTES 

SPACE INTRUDERS 06K) 
STATISTICS «1K> 
LANGUAGE DICTIONARY < 16K) 
LINE RENUMBER (16K) 
NAVAL BLOCKADE (16K) 

ZX81 BOOKS 

HINTS & TIPS for the 2X81 

SPECTRUM 
ASSEMBLER/DISASSEMBLER 
•Two programs on one cassette 
• Comprehensive instructions 
•Great value for money 



Mr HELPLINE — the man who answers your ZX queries in his 
column in Sine/air User, the author of HINTS & TIPS FOR THE 
ZX80 and HINTS & TIPS FOR THE ZX81 now presents his 
20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

* 20 original programs for you to load into your Spectrum. 

* 20 interesting programs for you to enjoy and learn from. 

* 20 great programs to teach you about fixed and variable length 
records, binary searches, bubble sorts, floating point 
arithmetic, graphic displays and much, much more . . . 

' 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

Program Titles Include: 

Machine code editor- Write, modify, exend and load machine 
code using this all- Basic machine code 
editor. No need to use an Assembler 
when you have this program. 

Index file — Learn about fixed length records, save 

numeric and string fields, add to, sort, 
modify, delete and print your records. 
Ideal as a computer based card index. 

Duckshoot — Learn how to manipulate the attribute 

file and have fun at the same time. 

Diary — Binary searches and variable record 

lengths are explained with this useful and 
interesting program. 

PLUS: FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT, 
REGRESSION, HISTOGRAM, LINE RENUMBER and many more. 

NIGHT FLIGHT £5.95 

For the 16K or 48K SPECTRUM 



£29.90 
£49.90 
£79.00 
£54.95 
£59.80 

£39.90 



£5.95 
£3.75 
£3.75 
£4.95 
£5.95 



£3.95 



£8.95 
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Fly your own aircraft from lake off to landing via 
navigational beacons, over mountain* ami using a fully 
detailed direction finding, and instrument landing system. 
•You are the P>k>t of a light aircraft flying at night * You 
must use your skill and judgment to fly your aircraft 
accurately over radio beacons and then land safely on the 
rumvay * Hazards are mountains and cross winds 
'Instruments: Artificial Horizon. Non Directional Beacon, 
VHF Omnidirectional Range. Instrument Landing System 
"Readouts: Gear, Flap, Air Spee<J. Distance Measuring 
Equipment, Vertical Speed, RPM and heading 'Visual 
display of rumvay on approach "6 Modes from Take off 
to Autopilot 'Happy landings 'WRITTEN 8Y A 
QUALIFIED PILOT' 
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NAME 

(block capitals please) 
ADDRESS 



My Access/ Barelaycard No. is. 



Sianed 

Post to: HEWSON CONSULTANTS. DEPT YC. 60A ST MARYS STREET. WALLINGFORD. OXON OX10 0EL 
TEL 10491)96307. 



48 YOUR COMPUTER, JANUARY 1983 



SOFTWARE 




SOFTWARE FOR ALL presents programs for the people! Our list 
of original programs for the BBC, DRAGON, and SPECTRUM is 
growing every day! Reasonably priced. Ingenious use of 
programming. Excellent entertainment. These are the hallmarks of 
SOFTWARE FOR ALL. 

Order now for fast delivery or visit one of our dealers. There's big 
things happening for all computer users . . . That's why we're called 

SOFTWARE FOR ALL! 




PAIRS \k 

A computerised version of \^ 

the or iginai card game wrth 
Hi -Res graphics. 



£6.45 







AREA RADAR1CONTROLLER 




You 're in the control towe? at Heathrow and rt 's your job 
to control up to 79 aircraft" , taking oil . landing , or ju st 
passing through. VERY AD0ICT1VE - HIGHLY 

FRUSTRATING! 



POLAR BEAR 




Educaliwal game for 

8-12-year-olds incorp. 

simple maths tables 



32K 

£7.45 



SRACE KINGDOM 

Battle your way around the Planets to become ruler of the 
Galaxy! Excellent use of graphics and sound . 32K 

^ _ £ ?- 95 _ ! 



CAR WARS/ALIEN PLANET 

Two addictive graphics 
games both BASIC 
and Machine Code 

32K 

£6.95 

^ [B8C MICRO 




Travel Ihrcugh over 100 
rooms in different times 
and find the key back to 
your own time. 32K 




Fight tor survival on an island inhabited by hungry, 
dangerous cannibals. BASIC and machine code 

program. 




tin; 



An adventure game in 

whichyou fight your way 

through many obstacles to 

escape. 



WMQNS2I £6.95 



Utility Pack 2 



£7.45 



Disassembler, program cf unch and texl editor-. 32K 
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BEEBTREK 

Real time advanced Startrek Game . 
Extra facilities include 
"probe satellites". . - 
"damage reports" 
& "on board a 



compuier . 



r:;. -■■■"2 



£7.95 



SENDTODAY! Post to SOFTWARE FOR ALL. Dept YC. 72 North Street. Romford . Essex or Pnone: (0708) 60725 



Name 
MdtKS 



Please send me 



Please Dili my Access/Barclaycard/Amex No: 




SOFTWARE 



Please add £1 .00 P&P per order 
Total; 



I enclose Cheque/P.Q. made payable to 
SOFTWARE FOR ALL. 



1.00 




"Programs for the people" 
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The QUALITY of Spectrum software has 
improved since our last survey but originality 
remains in short supply. Most of the programs 
looked at are games programs and the bulk of 
these are modelled on the arcade classics, 
Space Invaders, Pac-Man, Defender and 
Asteroids. Perhaps this is because the games- 
buying public is only interested in games that 
fall into a recognisable category. 

Some of the programs are written entirely in 
Basic. This need not count against them 
unless the program displays moving graphics. 

The Spectrum's keyboard is not very suit- 
able for fast-moving games although 
Quicksilva and Softek offer a joystick option 
on some games. 

Sinclair has released a large range of 
programs written for them by ICL and Psion. 
By and large the ICL programs compare badly 
with those from Psion and have a rather 
amateurish look to them. 

Each of the tapes in the ICL games series, 
Games 1 to 4, contains four short Basic 
programs with titles such as Galactic Invasion, 
Skittles and Train Race. These are the sort of 
programs a reader might like to key in from a 
listing in a magazine. They are fairly simple 
and afford a limited entertainment for a short 
period. In view of their variety each package 
represents reasonable value although they are 
perhaps more suitable for young people. 

ICL has also produced five titles in a Fun 
to Learn series covering Music, History, 
English Literature, Geography and Inven- 
tions. They present a variety of quizzes on 
their respective subjects. Players can compete 
against each other in a race in which correct 
answers send them further along the track. 

It is difficult to know who these programs 




SPECTRUM SOFT 



are aimed at. One soon runs through the stock 
of questions and the same names appear in 
different types of question. Some of the 
information presented is too obscure or 
eccentric to make the programs suitable for 
schools. In the English Literature quiz, for 
example, Ian Fleming rubs shoulders with 
Shakespeare and little-known seventeenth 
century playwrights. 

Psion's collection of programs is far more 
satisfactory. Hungry Horace is loosely related 
to Pac-Man but has a number of original 
features. Horace has to eat the flowers in a 
park while avoiding the park guards. Sinclair 
gives a fair description of Horace as a subtle 
and amusing cartoon-style game. 

Psion's 48K chess program was written in 
conjunction with Microgen. It plays a remark- 
ably strong game even at the lower levels. As 
an averagely competent player I found 
it quite hard to beat at level two, although its 
play seemed to come adrift under pressure. 
The program's response time is quick and the 
pieces are quite easily distinguished. 

Space Raiders and Planetoids are Psion's 
versions of the arcade games Invaders and 
Asteroids. Anyone who still has an appetite for 
these games will find the Psion products more 



Simon Beesley braves attacks by trolls, bombardment 
by meteoroids, alien invasions and even English 
literature to bring you up to date with Spectrum 

software. 




Top and above: The Hobbit. Right: Meteoroids, above right, Fun to Learn, and over page Time Gate. 



than adequate. With Vu-Calc, Psion has scaled 
down a Visi Calc-type program to the 
dimensions of the home micro. These 
programs, which are commonly used on 
business micros, are usually described as 
providing a financial spreadsheet. 

They enable the user to lay out financial 
data in rows and columns and enter formulae 
to run calculations on parts or all of the table. 



Vu-Calc supplies a range of commands for 
entering data, text or formulae and performing 
calculations. 

Basic programs which have been compiled 
by Softek's compiler, Super C, run — typically 
— 10 times faster. The compiler sits at the top 
of memory above RAMtop and is unaffected 
by a New command. It leaves room for a Basic 
program of up to 8K. and a further I OK for 
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WARE 

data. The present version cannot cope with 
decimals, arrays or string variables. These 
limitations need not be too constricting. 
Strings, at least, can be stored in the data areas 
as ASCII codes and accessed through Peeks. 

At £14.95 this is good value; particularly 
since it enables people to write commercially 
respectable programs without having to 
master machine code. However Softek insists 
that anyone planning to sell programs created 
with the compiler should negotiate for the 
rights. Softek claims that trace elements have 
been included to detect code written with 
Super C. 

The arcade game Asteroids crops up on 
almost every micro. Softek's version Meteor- 
oids is one of the fastest for the Spectrum with 
good colour and sound. Softime supplies the 
Spectrum with a digital clock and alarm at the 
top of the screen which remains there while 
other programs arc loaded and running. The 
last program in Softek's list is Zolan 
Adventure, a standard text adventure game 
which has the merit of fitting into 16K. 

Quicksilva gave Time Gate considerable 
advance publicity claiming it would make as 
great an impact on the computer games' world 
as had Atari's Star Raiders. As it turns out the 



game closely resembles Star Raiders. Given 
that the Atari is a rather more sophisticated 
computer it is not surprising that the 
Spectrum version of the game does not match 
the original. 

Time Gate presents a view from the cockpit 
of a spaceship. An instrument panel below 
contains a long-range scanner and a variety of 
other indicators giving information on the 
ship's position and damage incurred. Your 
mission is to clear 18 galactic sectors of enemy 
craft. 

The business of locating and firing on 
enemy ships is not as interesting as attending 
to all the other procedures. The controls are 
not as responsive as on the Atari. Nonetheless 
this is an elaborate game with excellent 
graphics — certainly one of the best so far for 
the Spectrum. 

In an impressive piece of synthesised speech 
Quicksilva's chess program announces itself at 
the beginning with "this is the Chess Player". 
Rather startlingly the packaging relates how 
the Chess Player, an Evil Being, has called 
for a challenger from Earth. The planet's 
survival hangs on your game — and you 
thought you were just going to have a quiet 
game of chess. 

In the event the program plays quite a 
strong game with the option of six levels of 
play. The board is clearly displayed and the 
pieces are well designed. Psion's chess 
program, however, is probably the better 
player. 

Meteor Storm, another version of Asteroids, 
also announces itself but rather indistinctly. 
There is not much to choose between this and 
Planetoids or Mcteoroids. The major problem 
for software companies writing an Asteroids- 
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type game must be in finding an alternative 
title. 

Spectres from Bug-Byte gives a novel twist 
to the Pac-Man concept. Eddie the electrician 
has to rewire a haunted house. Instead of 
eating or picking up objects in his path he lays 
down light bulbs. Reaching one of the four 
power generators enables him to illuminate 
the house and drive off ghosts. 

The game has a highly individual flavour. 
The characters which glide around at a fairly 
leisurely pace, are engagingly different from 
the standard Pac-Man figures. This is one of 
the more original games yet to appear for the 
Spectrum. 

Gulpman from Campbell Systems is also 
based on Pac-Man but refreshingly breaks 
away from the standard format. It offers a 
choice of 15 different mazes and allows the 
speed of play to be set. At the highest levels 
your little man dashes around the maze at 
quite a pace. (continued on next page) 





(continued from previous page/ 

By contrast Jega's Spccman, written in 
Basic, is dismally slow. Sometimes the ghosts 
seem to be striken with paralysis and unwill- 
ing to take up the chase. 

Escape from Xew Generation Software is a 
variation on the maze theme which involves 
escaping from dinosaurs. The dinosaurs — 
brontosauri, pterodactyls and such like — 
pursue the player's character with consider- 
able animation through the maze which is 
shown in bird's-eye view. 

Silversoft's games Orbirer and Ground 
Attack are probably the best Spectrum 
versions of the arcade games Defender and 
Scramble. Ground Attack requires the player 
to fly a plane through a series of caverns and 
avoid or destroy missile attacks from the 
ground. Scramble from Work Force is similar 
but marginally slower. Likewise Avenger — 
Abacus' version of Defender — is competent 
but not quite as accomplished as Silversoft's. 

Mystery meeting 

A gold sundial worth £6,000 is the prize for 
the first person to solve all the clues in the 
adventure game Pimania. As in Kit Williams' 
book Masquerade, deciphering all the clues 
will lead the winner to a meeting at a specific 
time and place with representatives from the 
authors of the game, Automata Ltd. 

The other side of the program tape contains 
a disco single. Automata say that the clues are 
scattered in the music, the program and the 
graphics. Although we did not proceed very 
far with the quest the music and opening 
graphics seemed to bear out Automata's claim 
that the world of the Pi Man is totally bizarre. 

Melbourne House has based The Hobbit, 
on the novel by Tolkien. It helps to have read 
the book in finding your way about. 

The Hobbit is claimed to be an advance on 
other adventure games because it introduces 
other characters from the book who react to 



the player in the role of Bilbo with an 
independent life of their own. It also allows 
you — in a limited fashion — to enter sen- 
tences rather than single words as commands. 
In practice these extra features do not 
amount to much and give the program greater 
scope for the sort of inconsistencies adventure 
programs arc prone to. Thorin, for example, 
repeatedly enters the scene and tells you to 



hurry up. This is irritating because you were 
unaware that he had left and he seems to be 
totally devoid of constructive ideas. It is not a 
good idea, however, to kill him off since he 
sometimes proves too strong for your attack. 
Furthermore the manual suggests that you 
should stay on good terms with the other 
members of your party if you are to succeed in 
your quest. 



Many of the locations in the adventure are 
illustrated by some excellent graphics. We 
only managed to complete 7.5 percent of the 
game during which the text was accompanied 
by six different pictures. The graphics coupled 
with a more varied plot than usual make The 
Hobbit superior to any other adventure games 
available for the Spectrum. 

Both the assemblers tested, from ACS and 
PI software, require Z-80 mnemonics to be 
entered in Rem statements and both allow 
addresses to be replaced by labels. The ACS 
assembler, Ultraviolet, costs twice as much at 
£7.50 but offers several extra features. It 
allows multiple statement lines and provides 
five pseudo- instruct ions such as DEFS, which 
inserts a string of ASCII characters at the 
current assembly position. 

ACS also supplies a disassembler, Infrared, 
Like the assembler this has two different 
versions for 16K or 48K machines. The 
program is easy to use and docs all you might 
expect from it. 



Com 


Program 
pany „* 
name 


Memory p - 
required r " Ce 


Company 


Program 
name 


Memory 
required 


Price 


SN 


Games 1-4 
Hungry Horace 


16K 

16K 


£4.95 
£5.95 


MH 


The Hobbit 


48K 


£14.95 




Fun to Learn 


16K 


£6.95 


AU 


Pimania 


48K 


£10 




Chess 


48K 


£7.95 












Vu-Calc 


48K 


£8.95 


WF 


Scramble 


16K 


£4.95 




Space Raiders 
Planetoids 


16K 
16K 


£4.95 
£4.95 


AB 


Avenger 


16K 


£4.95 










CS 


Gulpman 


16K 


£5.95 


QS 


The Chess Playe 


r 48K 


£6.95 












Time Gate 


48K 


£6.95 


JS 


Specman 


16K 


£5.95 




Meteor Storm 


16K 


£4.95 


















AC 


Ultraviolet 


16K 


£7.50 


SF 


Super C 
Meteoroids 


48K 
16K 


£14.95 
£4.95 




Infrared 


16K 


£6.75 




Softime 


16K 


£3.95 


PI 


Assembler 


16K 


£3.75 




Zolan Adventure 


16K 


£4,95 


















NG 


Escape 


16K 


£4.95 


SS 


Orbiter 


16K 


£5.95 












Ground Attack 


16K 


£5.95 


BB 


Spectres 


16K 


£8 


SN 


Sinclair Research, 


AC 


ACS Software, 


WF 


Work Force, 






Stanhope Road, 




7 Lidgett Crescent, 




140 Wilsden Avenue, 




Camberley, 
Surrey. 




Roundhay 






Luton, 








Leeds LS8 1HN. 




Bedfordshire. 




SF 


Softek, 


PI 


PI Softwa 


e, 










329 Croxted Road, 




18 Pilgrim's Lane, 


JS 


Jega Software 






London SE24. 




London NW3 1SN. 




27 Hallcroft Avenue, 














Countesthorpe 


r 


SS 


Silversoft, 


AB 


Abacus Programs, 




Leicestershire LE8 3SL. 




20 Orange Street, 




186 Saint Helens Avenue, 






MH 


London WC2H 7ED. 
Melbourne House 




Swansea, 
West Glamorgan 

CA1 Ah\P 


NG 


New Generation 
Software, 




131 Trafalgar Road, 




OA I 4IMC. 






Freepost IBS 3434), 




Greenwich, 


QS 


Quicksilva 


t 




Old Land Common, 




London SE10. 




92 Northe 


rn Road; 




Bristol BS15 6BR. 


CS 


Campbell Systems, 




Southampton S02. 










15 Rous Road, 


AU 


Automata Ltd, 


BB 


Bug-Byte, 






Buckhurst Hill, 




65a Osborne Road, 




Freepost, 






Essex IG9 6BL. 




Portsmouth P05 3LR 




Liverpool L3 3AB. 
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A + F SOFTWARE A+F 

* 48K SPECTRUM FROGGER £7.00 IN STOCK NOW* 



^!- 



^ 



^ 



'<* 



1370 



COR 



issai 



12K ATOM 
Starburst 
Torpedo Run 
Cylon Attack 
Space Panic 
Painter 
Zodiac* 
Death Satellite* 



^r^rO^r^: 



,,.. _p WE PAY 2S% HOVALTIES FOR HIGH QUAllTY PROGRAMS 

Lb./b 
rfi on 
£6 90 Hours °* enjoyment for all the family 

£6 90 f eatunn 9 * ast moving graphics, sound 

£6 90 etfects ar| d h '9 h score tables where 

£6.90 appropriate. 

£6.90 



BBC MODEL A 

Tower of Alos* C6.90 
(above also runs on Model B) 

BBC MODEL B 

Lunar Lander £6.90 

Early Warning £6.90 

Road Runner £6.90 

Frogger (Machine Code) £8.00 



* Hours of Purgatory with these adventure games — can you get out alive? 

*#»«*«*«#**»*#**#•«•**•*#•*«****«**»»*»**»*«.#»#»**** .,..,.■.......,...,,., *****##### 

BBC 'B' BRAND NEW INTERACTIVE ADVENTURE GAME WITH SUPERB GRAPHICS. 
'PHAROAH'S TOMB' WILL BE THE BEST £8.00 YOU HAVE EVER SPENT ON AN ADVENTURE 

GAME. 



ADD 4 or 6 EPROMS 

TO YOUR ATOM WITH OUR 'ADDA' BOARDS 

4- Way 'Adda' board £20.75 

6-Wav 'Adda' board £28.75 1 

PLEASE NOTE: NO EXTRAS, ALL PRICES INCLUDE VAT AND POSTAGE 



ATOM 'TOOLKIT EPROM 
22 Extra Commands and Five features including 
1200 Band Cass, operating System. £18.50 



TO ORDER BY MAIL: SEND CHEQUE, POSTAL ORDER OR CREDIT CARD NUMBER 
OR TELEPHONE (24 HOUR ANSWERING) CREDIT CARD NUMBER 

VISIT OUR SHOWROOM FOR A DEMONSTRATION OR AAAIL ORDER 

061-223 6206 TELEX: 667461 (Attn. A+F) 

830 HYDE ROAD GORTON MANCHESTER M18 7JD 



:S WOiV NOOVMQ Dflfl WflHlDadS SfllUIS MIVlO 
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FOR I =7552T0767 1 : RERBR : POKEI , fl : NEXT 

BRTR126,126,102, 102,102, 102, 126, 126,56,56,24,24,24,24,60,60 
BRTR126, 126,6,126,126,96,226,126,126,126,6, 126,126,6,126, 126 
DflTft96,96, 108,108,126, 126,12,12,126,126,96,126,126,6, 126, 126 
DRTR126, 126,96,126,126, 102,126,126, 126, 126, 102, 12, 24, 48, 4ft, 48 
DRTR126,126, 102,126, 126,102,126,126,126. 126, 102, 126,126,6,126,126 
BRTR24,24,60,60,60,126, 126,66,66,126,126,60,60,60,24,24 
BRTRO, 7, 62, 254, 254, 62, 7, 0,0, 224, 124, 127, 127, 124, 224,0 
DATA0, 60, 126, 171,213, 126,60,0 

3 PRINT'TWa 

I PRINT"? »; 

I FQRT=1T020 

3 PR I NT "a I 

» NEXTT 

5 PRINT" 

I P0KE36879 , 3 T I *= "009090 " 

7 F'0KE36869,255 

t POKES 135, 160 

? PRINT"Siai S"TI$":.J ": 

i GRRPHIC=209R=?'900 

t MINE=160 B=ll 

I V=3142 

5 2=5 

* CL=0:POKE36S7S, 15 
5 ;i=3142:S0UND=36376 

; t'=is 
r lc=0 

3 C=0 

i KEVS=PEEK<197> 

1 I FKEV5=47THENC= 1 ■■ GRRPH I C=59 

2 IFKEVS=39THENC=2--GRRPHIC=58 

3 IFKEVS=33THENC=3 • GRRPHIC=60 
» IFKEVS=26THENC=4 : GRRPHIC=6l 
5 IFC=lTHENR=R+22 = F0KER-22+B, 160 

* IFC=2THENR~R-22 -P0KER+22+E, 1 50 
7 IFC=3THEHB=B-1 -POKER+B+1 . 160 
i IFC=4THENB=B+1 ■ POKEfl+B-1 , 160 
3 IFR=7702THENC=1 GRfiPHIC=59-fi=fl->-22 
L IFR=8l64THENC=2 : GRRPHIC=53 : R=fi-22 



This PROGRAM for the unexpanded Vic makes 
economical use of the user-defined character 
facility. Fifteen characters are defined in data 
statements and 10 of these redesign the 
numbers to 9. It would be easier to read the 
definitions for numerals from the character set 
in ROM into RAW — but less pleasing to the 
eye. 

In hot pursuit 

The object of the game is to manoeuvre your 
ship around the screen avoiding two saucers in 
hot pursuit. Use the keys Z and X to turn left 
and right, the function keys Fl and F3 for up 
and down. Watch out for the deep-space mines 
laid by the pursuing alien hostiles. 
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&z 



V*:-::-:-: 



V 



/ 















^<tiysr>: ^:^\ \ \ '! j: '?&*£iiy 






'Xv&v >::: : ::::V:^:: : :-:: : : 



$!& 



\J 



%. 



wA 



^~~jy& 



mmm 



One problem with redefining a limited 
character set is that if the program crashes you 
will not be able to read the error message to 
find out at which line an error has occurred. 

The solution here is to key in 

POKE 36869,240 

and then press return. This will send the Vic 
back to the standard character set in ROM and 
turn the garbage on the screen into letters. Be 
careful to key it in correctly since the letters 
you type will not appear as such on the screen. 
In line 16 the border and screen colours are 
set by Poking the value 8 into 36879. 
Changing this value will set up other colour 
combinations. 



52 IFB=0THENC=4 : GRflPHIC=61 : B'=B+1 


53 I FB=2 1 THENC=3 : GRAPH I C-6U : B=B- 1 


54 1 


FPEEK<R+B > = 1 74THENP0KEH+B ,215 GOTO800 


55 F 


"OKEA+B, GRAPHIC 


50 C 


:L=Cl_+l 


55 LOLG+1 


70 I FCL=2THENGOSUB200 


? 1 I FLC=3THEHGOSUB500 


7 5 F 


: RINT"S;3 S M TI*"a 


76 J 


: FPEEK ( A+B > = 1 74THEH300 


36 l 


'j TO 30 


200 


KM=INT<2*RNDa>> 


2Q5 


IFKM=0THENMINE=174 


210 


IFB>VTHENV=V+1 : POKEX+V-1 , NINE : POKESGUND, 229 


220 


IFfi>XTHENX=X+22 : P0KEX-22+V , 16© • FOKESGUND , 225 


230 


IFfi<XTHENX=X-22 : P0KEX+22+V, 160 : POKESGUND, 230 


240 


I FB<VTHENV=Y-1 = POKEX+V+1 , 160 : POKESGUND, 235 


250 


P0KEX+V.62 


255 


CL=0: POKESGUND,© 


269 


MINE=160 


265 


IFX=flflNDV=BTHEN800 


280 


RETURN 


500 


KM=INTC2#RND<1)> 


505 


IFKM=@7HENNINE=174 


518 


tFB>ZTHENZ=Z*l : POKEV+Z- 1 , 160 


520 


IFA>VTHENV=V+22 -" PGKEV-22+Z, 160 


530 


IFA<VTHEHV=V-22 - POKE V+22+Z, 168 


540 


IFB<ZTHENZ=Z-1 ; POKEV+Z+1 , MINE 


550 


POKEV+Z, 62 


555 


LC=0 


560 


nINE=160 


565 


IFV=AHNnZ=BTHENS00 


53U 


RETURN 


389 


POKEV+Z, 209 : POKEX+V, 209 


301 


POKEH+B,20y 


302 


PR INT" *S«««««fl«««M»iMSIjflME OVE R " 


303 


PR I NT " XHMiiiiMdPUSH - F7 - " 


304 


GETA$ : IFHf="li"THENRUN 


385 


rUKEH+B,215 


306 


FORT=iTO10-NEXTT 


307 


30T0861 
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Figure 1. 



Co a €.■ 



flJdrin 



38844. 1_D 
32245 



PUSH 

L.L- 



RPR 
LD 

LD 

dun: 
pop 

INC 

DtC 






LD 
ROD 
RLR 
LD 

UD 

LD 

DEC 

D..IN2 

POP 

INC 
DEC 
UP 



ttntsfcon i c 



HL 

DE 31 



ML L>L 
ft hi 



hi fl 
HL 



SPECTRUM 



Stuart Nicholls' crocodiles and 
man-eating spiders soon put, 
a stop to uneventful 
commuting. 



>IL 



STEP 



Oi LK 
POKE 



STEP 

POKE 



OUT 

» 
STEP 



STEP 

POKh 



CALL 



H 



STEP 
POKE 



HL. 



HL. 



HL 



HL 



HL 



HL 



M 



M 



STEP 
POKE 



NEW 



STEP 

POKE 



H 



STEP 
POKfc 



32336 
32339 
3234© 
32341 
32342 
32343 
32344 
3234 5 
32346 
3S34? 
32348 
32349 
3235© 
32351 
32352 
32353 
323S4 
323SS 
323S6 
3235? 
32356 
32359 
32360 
32361 
32362 
32363 
32364 
32365 
32366 
32367 
32360 
32369 
3237© 
32371 

32372 
32373 
3237* 
32375 
32376 
32377 
32376 



NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
AND 

OR 
LD 



CALL 



16 
HL 18527 



32269 
HL 1SS27 



STEP 



STEP 



STEP 
POKE 



USR 

H 

STEP 
POKE 



USR 

H 
STEP 
POKE 

y 



STEP 



STEP 



STEP 



STEP 
POKE 



USR 

H 
STEP 
POKE 




3240O 

32402 

32404 
32405 
324*0 
32407 
32403 
32-109 
324 10 
324 11 
32412 
32413 
32414 
32415 
32416 
3241? 
32416 
_.i.J 13 
32420 
32421 
32422 
32423 
32424 
32425 
32426 
32427 
32428 
32429 
32430 
324 31 
32432 
32433 
32434 
32435 
32436 
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si 




2© CLEAR 3224.3 ; GO TO 4-0 
25 BEEP . 01,t>-a 

3© PRINT OVER 1; P&P-EK 8; XNK 
S; RT a , y2; "S"* : RETURN 

4-0 PRINT RT ii f S;"Ple3£e wait 
a rooinent" 

50 FOR a =3224-4. TO 324-94- 
oO READ b; POKE a,b; NEXT a 
70 DATA 14-S.. 229,17,31., £ 2P / JL2 
6,237,82,31,6,32,126,31,119,35, 1 
© , 250 , 22S ,36,13,32, 234- , 201 

S0 DATA 14-, ©,175, 229, 17, 31, 0,2 
37 , 82 , 126 , 25 , 23 , 6 , 32 , 125 , 23 , 1 19 , 
4-3 , 16 , 2S0 , 225 , 36 , 13 , 32 , 233 , SUM 

90 DATA 33 / B5,&<l t .2®5s±3,12<S,33 
, 126 , 64. , 205 , 244- , 125 , 33 , 1B& , 64- ,20 
5 , 24-4- , 125 , 33 , 223 , 64. 1 2©S , 13 , 126 , 3 
3 ,0,72,205,24-4, 125 , 33 .. .. 72 ,.205.-2 
44 , 125 , 33 , , 72 > 205 , 24.4. - 125 

100 DftTfi 53,121,92,0,0,0,0,0,0, 
O , 230 , 2 , 4-0 , 20 , 33 , 64- , 72 , 205 , 24-4-, 1 
25 , 33 , 64- , 72 , 205 , 24-4. ,125,33,64, 72 
, 20S , 24-4. , 12S , 24. , IS , 33 , 95 , 72 , 205 , 
13 , 126,33 , 95 , 72 , 205 , 13 , 126 , 33 , 95 
,72,205,13,126 
110 DRTR 33, 123, 72,205,24-4-, 125, 
:3, 192, 72, 205,24- 4-, 125 ,.33, 192, 72., 
" ,24*, 12S, 33,31, ©0 , 20S, 13, 12& , 
^1,30,205, 13, 126,33,95,30,205 
126,201 

DATA 33, 128, 72,205,24-4-, 125, 
92, 72, 205, 24.4-, 125V, S3, 31 ,©«l,2 
" , 126,33,95,Sfl,.20S,.J3,.J2e,.20 

DfiTfi 33,95,64. v -2SS..13..12B,ii3 
123 , 64 , 205 , 24-4. , 125 , 33 , , 72 , 
205, 

(continued on next page J 



THIS GAMES program — written in machine 
code and Basic — just fills a 16K Spectrum. It 
makes full use of all the colours available and 
all 2 1 user-definable graphics. 

The object of the game is to cross a busy 
road and river to arrive safely home. The 
graphics are flicker-free and move smoothly. 
The graphics character for the man, however, 
flashes to indicate position. 

The machine-code section of the program is 
used to roll a screen line left or right — one 
pixel at a time — to give the illusion of a 
smooth flow of traffic. The machine code and 



mnemonics that achieve this are shown in 
figure 1. This machine code is entered above 
RAMtop and is held in Data lines 70 to 140. 

The second set of Data — that is, lines 180 
to 270 — is for the user-defined graphics. It is 
the easiest way lo set them up. First, the start 
address of the user-defined graphics is found 
by Peeking the system variable 23675/6, so it 
is equally suitable for the 16K. and 48K 
Spectrum, and then all 168 bytes are entered, 
starting from this address, in one For-Next 
loop. It does seem rather long-winded to have 
21 For-Next loops as suggested in the 
Spectrum manual, when the addresses of the 
user-defined graphics run consecutively. 

Once the program has been entered it is 
advisable to Save it before Running just in 
case a wrong machine-code Data entry has 
been made which* may cause the program to 
crash. 



Your man moves at a speed of eight pixels 
per second and so can outrun all the traffic, 
but be careful not to hit traffic from behind. 
Use to move right, 9 to move left, and 1 to 
move up. 

A fanfare is played each time a home is filled 
and 50 bonus points are given. Every time 
four homes are filled an extra fanfare is played, 
the homes empty, the speed increases — there 
are three changes of speed — an extra random 
position spider is added, and the game con- 
tinues. The spiders incidentally move in both 
directions. A maximum of 10 spiders can be 
placed on the central island, but I have not 
i managed that level myself yet. 

Each time your man is hit he will flash for a 
few seconds to the sound of a rising beep and 
then fall back down the screen to the base line 
to the sound of a falling beep. The men- 
counter will be reduced by one. The sub- 
routine for this flash and beep — lines 25 and 
30 — has been placed at the start of the listing 
so that access time is reduced to a minimum. 
The Spectrum searches through the listing 
from the beginning each time a subroutine is 
called and so, if placed at the end of the 
program, it would take longer to locate and 
slow down the rate of flash and beep. 

At the end of the game, when all men are 
lost, you are given the option to replay or end. 
If the N key is pressed then RAMtop will be 
reset to its normal value on both 16K and 48K 
Spectrums and the program including user- 
defined graphics will be erased from memory. 
This is achieved in just one instruction 
RANDOMISE USR 

One last useful feature of the Spectrum is 
used to detect a hit. This is shown in line 690 
when ScreenS will return a string containing a 
space if there is no traffic in the next "Print 
man" position or an empty string if the next 
Print position is a user-defined graphic or part 
of a user-defined graphic. 
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t continued from previous page) 

244,1^5,201 

140 DATfi 33,95 ,64.205, 13,12^33 
, 223 , 64 . 205 ,13, 126 ,33,128,72, 205 
. 244 , 125 ,33,192,72, 205 , 244 , 12^ , 2 
01 

150 LET a =PEEK 23675*25S*P£EK 2 
3675 

150 FOR b=3 TO 3*1 67 

170 REfiD c: POKE b,C: NEXT b 

150 DATA 15, IS, 34, 127, 25S, 255, 4 
0, 16, 126,64,32,254,254,255,40, 16 

190 DATA 127,127,127,127,127,25 
5,21,8, 254 ,254,254, 254 , 255 , 255 , 6 
4, 123 

200 DATA 0,248,196,196,254,264, 
40,16,24,24,36,126,60,90,165,66 

210 DflTfi 56,40, 146, 124, 56, 5&, 40 
, 108, 1,2,4, 127,127,255,20,3 

220 DATA 240,72>63,254,255,£55, 
20 , S , , 31 , 35 , 35 , 127 , 127 ,20,3 

230 DATA 127,127,127,127,255,25 
5,2, 1,254,254,254,254,254,255, 16 
8, 16 

240 DATA 16 , 41 , 19-9,0, 33,0,0,0,0 
,66,255, 66 , 66, 2S5,C»8, 

250 DATA , 34 , 65 , 1 43 ,151,1 63 , 1 6 
0,0,0,66, 170,241 ,233, 197,5,0 

260 DATA 16,16,16,254,63,31,15, 
7,0,0,0,0,30, BSi^ , 255 , 255 

270 DftTfl 96,124,84,120,127,255, 
254,252 ,0,0,3,2, 15,63,255,0,6,12 
, 152,240,224,35,255,0 

28© PRINT AT 11,3; "Do you want 
instructi ons?";flT A3 f ll;. " iy> es": 
at I5,il; " tn> o" 

290 PAUSE 0: IF IHKEV$="y" THEN 

GO TO 300 

295 GO TO 400 

300 CLS : PRINT RT 0,11;"OBJECT 
"* '"To guide a $ across 3 ro3d a 
■ id ariver, a voiding *&**■ a»?t ^ -vl _tc. 

-*£. R &*$ patrols the central 

310 PRINT '"There are 4 HONES 
to be fi l led. i.e. Qaps in top f 
£ n c e i inn ittttr " 

320 PRINT "Once all 4 HOMES 3T 
e filled the speed wjii jn crease 
..an extra 6*Xi wi U be added and t 
h e HOMES w i ll e.»p t y , " 

330 PRINT - ' 'RT 18-9.; "Press any 

Key.": PAUSE O 

370 CLS : PBJWT RT 7,ll;"CQNTfiO 
LS" 

375 PRINT • " t- 
< > " 

3S0 PRINT FLASH 1 ; RT 11,6; "1"; 
FLASH 0;" 2345678"; FLRSH 

1; "9"; FLRSH ©; " ", FLRSH 1;"0" 

390 PRINT RT 13,5; "Press any Ke 
y to PLAY": PAUSE 

40© BRIGHT 1: PAPER BL' BORDER 5 
: CLS 

41© LET hi =0 

42© PRINT PAPER 4; RT 10,©;" 

433 LET lives =9; LET SCOre=0: L 
ET hon)e=0 

440 POKE 32425,201.- POKE 32450, 
201: POKE 32469,201 

45© PRINT RT 0,0; PAPER 4; "tCttttti 
"*; PAPER 7; " "; PAPER 4; " ttfttWtttt " 

"; PAPER 4; " lllintntlt tt" 
**; PAPER 4; •• nilDIIDltt f 
, PRPER 7; " "; PAPER 4; " tmtm " 

455 IF home < >0 THEN GO TO 660 

460 PRINT PRPER 4; INK 5, 

470 PRINT " 



; PRPER 7; 
; PRPER 7; 



480 PRINT INK 7; " 
?INT INK 2; " 

^jf * ■ * - * 
* J 

510 PRINT INK 1; ", 
520 PRINT INK 7; " 




500 PRINT INK 



j~Kajr\*j\*j\*JS± 



530 PRINT -V- ^L ^aC 

540 PRINT PRPER 4; " l) i UH)Ui)iilii))))Ut 

mmmtmmmmmtmmmtm* " 

550 PRINT PRPER 0; INK 7; AT 11, 



0; ;; i i iimnn minim in imimHHmjifmmnmmn 

PR TUT PAPER 0; INK 3; " *** j* 
PRINT PAPER 0; INK 7;" 

0; 



5©0 PRINT PAPER 

590 PRINT PAPER ©, 



INK S; " 

INK 7; '* 



600 PRINT PAPER 0; 
610 PRINT PAPER 0, 



JMK 4;. "^ 

INK 7; '* 



620 PRINT PAPER 0; INK 6; "^P 
630 PRINT PAPER 4; " IJ tlHI I HI UH 1 1 1 1 W i t t 

tmmtmtmmm$mttmmm§ m^' 

640 PRINT PAPER 4; " 



INK 7; *' SCOR 
; PAPER 5; I 



INK 7; " HI 



650 PRINT PAPER 1; 
E ";flT 21,11;" MEN ' 
NK O; lives; PAPER 1; 
SCORE " 

660 LET xl=20: LET yl =16: LET X 
2«Xl: LET y2=yl 

670 PRINT PRPER 3; INK 3 ; AT X 1 , 
yl; •■ " 

680 RANDOMIZE USA 32295 

690 IF SCREEN$ (x2,y2> m" " THEN 

GO TO 880 

700 LET 3=*2. FOR ±x=25 TO 35,- G 
O SUB 25; GO SUB 25: NEXT b 

730 FOR 3=x2 TO 20 STEP 2.- GO S 
LIB 25: GO SL»B 25: NEXT 3 

740 LET I i ves=li ves-1; PRINT AT 

21 , 16; li ves 

750 LET x2=20 

760 IF liveso© THEbt GO TO 660 

770 IF hi .> score THEH GO TO 790 

780 LET hi=SCOre; PRINT AT 21,2 

7; hi 

790 PRINT FLASH 1; PRPER 7; AT 1 

2,0; " GAME OUER 

■I 

30© PRINT AT 14,0;" Another 9a 
ne ? (yjes (n)o 

840 IF INKEY$="n" THEN RRNDOMIZ 
E USR 

850 IF INKEY$o"y" THEN GO TO 8 
40 

560 PRINT PAPER 5; AT 21 , 7; " 
" : GO TO 415 

SS0 IF x2<>0 THEN GO TO IVE® 

69© PRINT PAPER 3; INK 8; AT Xl, 
^l;" ": PRINT AT X 2 , -42; "jj"* 

900 RESTORE 920 

91© FOR 3=1 TO 8: RERD b,C: E^EE 
P b , c : NEXT a 



92© DATA .1,11,. 1,11 



3 , 16 j . ©5 , 



11, .05, 16, .05,11, -OS ,.16,1 ,-20 

930 LET hoj»e =honoe *1 : LET scores 
score+50. PRINT AT 21, 7, score 

950 IF home /4<> INT fhO!»e/4) THE 
N GO TO 66© 
950 IF home =4 THEN POKE 32425,0 
97© IF home ==8 THEN POKE 3245© .. 
98© IF home =12 THEN POKE 32469/ 


9S5 IF ho»e>36 THEN GO TO 45© 
990 LET a=RND*31 

1000 LET 3=3*-l 

1005 IF a>31 THEN LET a =0 

1010 IF SCREEN* il0,3>="" THEN G 

O TO 1000 

1020 IF SCREEN* f 10 , 3 +1J =" " THEN 
GO TO 100© 

1030 PRINT PAPER 4, AT 10,3,"(J<Ki" 

1035 RE5TORE 920: FOR 3=1 TO 8: 

READ b,C: BEEP h,C: NEXT 3 

1040 GO TO 450 

10S0 PRINT PRPER 8; T.MK 8,: .AT .vj? % . 

y2; "ft" 

1360 LET Xl=.x2: LET yl=y2 

1070 IF INKEY$<>"1'* THEN GO TO 1 

100 

1080 BEEP .001,33 

109© LET x2=x2-2; LET score=scor 

e+5: PRINT AT 21,7;score 

1100 LET y2=y2+ (INKEY$="0" AND y 

2<>31) - <»*K£V$»"9" AMD Jy2-c >0J 

1110 GO TO 670 

AB = 4>V HI = 4»fe OP = 0«fc 



CDE 


Wtm^i 


> vJKL 


4^m 


1 ORS 


— 


F 


= A 


M 


_ >y 






G 


= * 


N 


= « 


TU 


= 
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HO WTO GROW UP TO A REM COMPUTER 




How BASICARE build Into a 
complete computing package 

PFKICON 
plugs Into 
DROMforl/O, 




If you're enthusiastic about microcomputing, sooner or latefyou'll ask 
yourself the question . . "where do I go from here?" 

This is particularly true if you own a 
micro with limited expansion and 
hardware peripheral options . . . like 
theZX8l. 

NowyourquestJoncan 
be answered in three 
short words: 
BASICAOE MICRO 
SYSTEMS 

BASICARE are the 
inventors, developers and 
manufacturers of a totally 

unique microcomputing 
upgrade system. 

It's the sort of system 
others have dreamed 
about... a series of 
separate modules that 
perform a whole range of microcomputing functions 
that simply (and firmly} stack together. 

If you're confused . . . don't be . . . you onty have to think of it in terms of 
the way Hi-R equipment has evolved. 

■fou buy the hardware you want and add to the system! Each module 
may have a separate function or integrate functions. Aid when you want 
more . , , you add morel 

In short you can develop a whole range of hardware options that fit 
together to form a complete package . . . "Computing" in the real sense 
of the word I 
And what a package} 

Apart from it's good looks and stability under working conditions, 
BASICARE M ICRO SYSTEMS offers a fantastic range of micro options, for 
ZX81 users. 

Of course, such a system needs a starting point from 
which to expand. The heart of BASICARE'S system is a 
unique computer interface which we call PERSONA. 
This one unit simpfy plugs intoyourZXSl without 
modification and acts as the "brains" of the whole 
operation. 

Thereafter you choose how you want to expand 
your micro by simply plugging-in more modules. 



Look at the choice you have: 
persona - An interface module to enable an ORGANIC 
MICRO togrow on the ZX81. 

MiNIMAP— A merrory mapping dewce IO extend trx'^ldfcv, soaceoflhe 
ZX8I froro64K byt« to I M bytes. 

RAM 08 -A lowcost. tow power memory expandable from2Kcc8K. 
RAM 16- 16KAf,vionmenrK)iyatremarkabiytowco<;t 
ram fr* A TRUE64K Add on memory 

OROM Ultra low power memory backed by rechargeable baaery for non- 
volatile storage of programs and data. 

TOOLK IT — A module fully socketed to take up to 8K bytes of utilities in 
EPROM/ROM. 

PERICON a — A general purpose, userprogrammaOfe device prcwiing ?4 Irnes 
ofinpur/outpuL 

PERICON b - 24 lines of heavy duryoutput to access and contrcl the outside 
world. 

PERICON e — A module to drive 80 column printer with 
Centronics rype parallel interface 
USERFONT option — User definable characters available 
for RAM OB, DROM and TOOLKIT 

Of course, there's lots more BASICARE Modules 
underdevelopment including joysticks, EPROM 
Programmer Floppy Disc Controller and much more. 

BASICARE is the sort of system that GROWS 
when you grow . . . and remember, when you 
changeyour micro, you will be able to change to 
a PERSONA unit to suit your new equipment i 

In short, BASICARE will serve you 
forever . . . no matter 
how big you want to grow! 



As space is limited to 
describe BASICARE 

prtxiLim. .v<- 

have produced a fully 

documented 

brochure . . . 

lend for It today 

(enclosing stamp please). 




*SSS5S 



yVS ^^roSVSTEMSH»r*^«^W)l(•lv•'^^•lv^lXJly•'J^'«"l^l fl !J't.Xl^^y;|>^1 t »'''/.'tll<»)(l(J,/ , / 
RO/AxeBorBan£}CMN • (Vase ;>>ou(f«<:n«|jfrmenis 



VCRO 




BASICARE 

MICRO 
SYSTEM 1 



PtfiSQN* S £30.25 f»OMI#! ft £39.50 

MJNtf.W 6£35.9S TOOIKi: $ £22.20 

R-Wttf^l £ £24.50 PE&CONA 6 £27.90 
RAM 16 «V £26.75 "E«5CONB *S £33.75 
K4M64 £76.25 PEftCONC 6 £41.75 

Options: USERFONT et £8.00. 

/\tt jiKf(ylW.»W£6.SO,/«rr /K YrfJROVI «S £7.50 

All prices Include VAT, postage and parking In the 
UK. [Oweneas allow at least 15% for surface malll- 

rijMirxlsytc S«6*CAfi£MCfiOS*ST£.W;TD £>>p(Y2 
5 Di>0en CayT. lor**t SEI l«f\H « Fticrv 01- 7 J5 6408 
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-■ a - 



THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 



•■■•'■ 








How can Tangerine promise you a 
professional computer for only £99.95? 
Because, unlike most computer builders, 
we have designed the U.L.A. ourselves. 



This makes the ORIC-1 substantially more 
reliable and versatile to work with and 
what's more, at £99.95, you get a 
professional system well below the price of 



T 


ORIC-1 






t ♦«»/. A 4 * ( \ c * : 

* ■■ ' ■*". ■ A M- c • A ■ • a a a — — \ 


v j ^■□■c^lalal ljicz S 


I ik Q W E R T Y U 1 P [ { 1 } <*t 


£ | I I 1 | \ 


!£"■ 


RETURN 




SHiFT ZXCVBNM'f^V SH.FT 

IH [Sb| HI HI Ml IBM HI Hi HI HI HI BS1 







(Please allow 28 days for delivery) Subject to availability 






Order your ORIC-1 direct from the designers 

BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number 
order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271 /2/3/4 



all leading manufacturers. 

We can give you prompt service, quality, 
reliability and full technical backup: The 
ORIC Computer System will guarantee you 
that and more: 

• 8 colour graphic display (8 foreground + 8 
background) 

40 character by 28 line colour text display 

High resolution graphics (240/200 pixels) 
240 across screen, 200 down 

• 96 User defined graphics symbols 

• Microsoft BASIC software 

• 6 octaves of music with Hi-Fi output and 
4 preset sound effects - Shoot, Explode, 
Ping, Zap 

• Centronics printer interface (compatible 
with a whole range of standard printers) 

• Optional Communications Modem 
(allowing access to 200,000 pages of 
Prestel and direct link with other computers) 

• Typewriter style keyboard 

• Professionally written user manual by 
well-known computer authors 

• Oric Owner Magazine included with each 
ORIC 1 purchased 

• Tan-Forth supplied free with every mail 
order 48K Model 

• Extended Basic (BBC etc) available soon 

• Full range of business and leisure software 
coming shortly. 



Please delete/complete as applicable. 

•I enclose a cheque/p.o. payable to TANGERINE 

COMPUTER SYSTEMS LTD. For £ 

Please charge my Access, Barclaycard, Visa No. 



f you require a VAT receipt please tick I I 



I Qty | Price Inc. VAT | Total 



ORIC-1 16KRAM 



OFBC-1 48K RAM 



£169.95 | 



ORIC Communications Modem 



Please send me a full colour brochure 



TANGERINE COMPUTER SYSTEMS LTD. 3 Club Mews. Ely CambS CB7 4NW 



ORIC Owner Magazine (Bi-monthly) | | £ 1 0.00 
Postage and packing £5.95 













Here is the rest of the program ^ 


kHF% 


kff%IPff% 




required to put a sp 


ring in the step | Km 


ID 


IDED 


of Stuart Nicholls' 


Happy Hopper. 1. 


WwT* 


P^Fif 


Good luck with your ZX games. ^ 


rl 


B him. 




FROCGER tmovina araohics) 






, 








16901 2A0C40 


LD HL(O-File) 


Increase score routine. Used only 




16775 OE 00 LO C, 00 


Roll left/right subroutine. 


01 ED 00 


LD BC 00 ED 


when frog moves up. 




7E LO A, (HL» 


A check is make at start of each 


09 


ADD HL, BC 






FE 97 CP 97 


line to see if the frog will roll off the 


7E 


LD A,(HL) 






28 IF JRZ +31 


screen. If it does, then a jump is made 


3C 


INC A 






F5 PUSH AF 


to miss out the roll sequence. 


FE A6 


CPA6 






06 13 LD B. 13 




20 05 


JRNZ +5 






23 INC HL 


The background character occupied by the 


36 9C 


LD(HL). 9C 






7E LD A, (HL) 


frog is then found and used to erase 


28 


DEC HL 






2B DEC HL 


the frog. Also C is increased to 1 so 


18 F5 


JR -11 






77 LD(HL). A 


that a check can be make that the 


77 


LO(HL). A 






23 INC HL 


subroutine has been skipped. 










10 F9 DJN2 -7 




16920 E1 


POPHL 


Get' store new frog position 




F1 POPAF 




7E 


LD A(HL) 


Check ihat it is not off screen. 




77 LD(HL), A 




FE76 


CP76 






19 ADD HL, DE 




20 04 


JRNZ '4 


if not, then check new position 




7E LD A, (HLI 




2A3D40 


LDHU 156446/61 


If it is off screen then get original 




FE 97 CP 97 




7E 


LDA.(HL) 


position and check it. 




28 OD JRZ + 13 




FE 17 


CP17 


Check if home 




F5 PUSH AF 




20 10 


JRN2 j- 16 






06 13 LD B. 13 




36 AD 


LD(HL>, AD 


If home then print H. 




2B DEC HL 












7E LD A, (HL) 




16936 2A0C40 


LD HUD-File) 


Check top row to see if all home 




23 INC HL 




23 


INC HL 


bases are filled, if yes then return 




77 LD(HL),A 




7E 


LD A!HL) 


to Basic. If * is found, then 




2B DEC HL 




FE76 


CP76 


jump to dual-purpose delay at 16966. 




10 F9 DJNZ -7 




C8 


RETZ 






F1 POP AF 




FE 17 


CP 17 






18 04 JR +4 




20 F7 


JRNZ -7 






0C INC C 


Increase value of C to 1 


18 10 


JR t 16 






3A 3C 40 LD A, (16444) 


Get occupied square character and 










77 LD(HL),A 


print over frog. 


16950 FE80 


CP80 


Check new frog position for safe 




C9 RET 


Return from subroutine. 


28 1C 


JRZ (16982! 


squares that is road logs lily or 








FE83 


CP 83 


kerbs, and if any of these then 






Start of moving graphics routine 


28 18 


JRZ (16982) 


proceed to 16982. 




16819 2A0C40 LD HLID-FILE1 


Get start of D-F»le. 


FE 1C 


CP 1C 






23 INC HL 




28 14 


JRZ (16982) 






11 15 00 LD DE00 15 


LD OE with 21 - DE is 


FE08 


CP08 








not altered from this 


28 10 


JRZ (16982) 






19 ADD HL, DE 


value during program, and move to row 2 










CD 87 41 CALL SUB 16775 


Roll this row left and next row right. 






Dead frog/ home delay 




0D DEC C 


Check to see if C a 1 


16966 F5 


PUSH AF 






28 BO JR2 (To 16753) 


if yes, goio 16753 


36 17 


LD(HL), 17 


Print an * in place frog- found unfilled 




J9 ADD HL, DE 


Move down one line. 






home position 




CD 87 41 CALL SUB 16775 


Roll row left and next row right. 


11 00 10 


LD DE. 10 00 


Delay loop 




OD DEC C 


Check to see if C - 1 , 


IB 


DEC DE 






28 A9 JRZ (To 16753) 


if yes, goto 16753. 


7A 

BC 


LD A, D 
ORE 






16840 2A OC 40 LD HL (D-File) 


Move along display until frog is 


Z+* FB 


JRN2 -5 






7E LD A, (HL) 


found. When found erase it with 


F1 


POPAF 


Get original square character. 




FE 97 CP 97 


character stored at 16444. Then 


77 


LO(HL) A 


Print it. 




28 03 JRZ +3 


store D-file position of frog at 


C3 71 41 


JP (16753) 


Start again with frog at baseline 




23 INC HL 


16445/6. Remove the frog from 










18 F8 JR 8 


the display before rolling I he road 


16982 32 3C40 


LD(16444),A 


Store new square value before 




3A3C40 LD A (16444) 


otherwise the frog will move with the 


36 97 


LDIHL) 97 


overprinting frog. 




77 LD(HL),A 


traffic. 














16987 2A0C49 


LD HL (D-File) 


Decrease time routine as in 




16858 2A OC 40 LD HL (D-File) 


Get start of road 6 lines down. 


01 F7 00 


LD BC. 00 F7 


demonstration program except that 




23 INC HL 




09 


ADD HL, BC 


number* are in inverse vjdeo. 




06 06 LDB, 06 




7E 


LD AiHL) 






19 ADD HL, DE 




A7 


ADDA 






10 FD DJNZ -3 




20 08 


JRNZ +8 






CD 87 41 CALL 16701 


Call roll left /right 


06 03 


LDB, 03 






19 ADD HL, DE 


Move to next line 


23 


INC HL 






CD 87 41 CALL 16701 


Call roll left .'right. 


36 9C 


LD(HL) 9C 








There is no need for a check that C 1 


10 FB 


DJNZ -5 








as frog has been removed from display. 


C9 
3D 


RET 
DEC A 






16874 2A3D40 LD HL.U6445/6) 


Load HL with frog position. 


FE98 


CP9B 






3A26 40 LD A, (164221 


Load A with "last key high" 


20 05 


JRNZ +5 






FE DF CP DF 


Value if key is "5" 


36 A5 


LD(HL).A5 






20 03 JRNZ +3 




2B 


DECHL 






2B DEC HL 


If 5 then decrease HL 


18 EA 


JR - 22 






18 22 JR (16921) 




77 


LD(HL), A 






FE F7 CP F7 


Value if key is 8 










20 03 JRNZ +3 




17017 1100 30 


LD DE, 30 00 


Delay loop - governs speed of game. 




23 ' INC HL 


If 8 then increase HL 


IB 


DECDE 


to increase speed, reduce value of DE 




18 IB JR (16921) 




7A 


LD A.D 






RE FD CP FD 


Value if key is 


B3 


OR E 






20 17 JRNZ (16921) 




20 FB 


JRNZ 5 






ED 52 SBC HL, DE 


If then move 1 line. 










E5 PUSH HL 


Store new position of frog. 


17025 C3B3 41 


JP 16819 


GOTO 16819 start of routine. _ 










YOUR COMPUTER, JANUARY 1983 61 



10 REM A-MAZ-ING COPYRIGHT K & S 


BRAIH NOV 1982 


20 G0T010000 


100 CLS:PRINT0224, "TIME", ."MOVES 


", ."FOOD", ."MONEY" 


110 X=U-99:Y=U+99:2=Y-X:F0RA=0TO 


Z STEP32:F0RC=0T06 :PRINT$ (A+C) 


, CHR*(B(X+A+C) ) :NEXTC,A:PRINTe26 

2.M 

120 T=(INT(TIMER/50) ) :IFT>UP THE 


N12000ELSEPRINT§230.T:PRINT«294, 


F:PRINTg326 , MO 


130 A=JOYSTK(0) : AA=J0YSTK( 1 ) : IFA 


>10ANDA<50ANDAA>10ANDAA<50THEN12 



110 M = M+1 :F=F-1 : IFF<1 THEN 1 3000 


150 IFA<10THENV=U-32 


160 IFA>50THENV=U+32 


170 IFAA>50THENV=U-1 


180 IFAA<10THENV=U+1 


190 IFB( V)Ol43THEN210 


200 B(U)=l43:UrV:B(U)=YU:PRINTe3 


84,"" :G0T01 10 


210 IFU=0 THEN11000 


220 IFB(V)=128THENPRINTe84,"N0 W 


AY":S0UND1 ,5:G0T01 10 


230 IFB< V)=144THEN14000 


210 IFBtV> = 100THENPRINTe38J»,"CON 


GRATULATIONS". ."YOU HAVE FOUND T 


HE DRAGON":YU=117:GOT0200 


250 IFB( VK145THEN110 


260 ON(B(V)-143)/16GOT01000,2000 


,3000,1000,5000,6000,7 000 


1000 F=F+50:PRINT#84,"FOOD":S0UN 


D150,5:GOT0200 


2000 M0=MO+50:PRINTe84 , "MONEY" :S 


0UND200,5:G0TO2O0 


3000 DATA3, 0,4,0,5.0.6.0,7,0.3. 1 


,5,1,7.1.3.2,1,2,5.2,6.2,7,2,0,3 


,1,3. 2, 3. 3, 3. 7. 3, 8, 3, 9,3, 10, 3, 3. 


1,1,1,5,4,6.1.7,4 


3010 DATA3,5,1.5.5.5,6,5,7,5.3.6 


,1,6,5,6,6,6,7,6,3.7,1,7,5,7.6,7 


,7,7,3,8,4,8,6,8,7.8,3,9,4.9.6,9 


, 7, 9. 1,10, 2, 10. 3, 10,4. 10, 6, 10,7. • 


10.8,10.9,10,1,11,2.11,3.11,4,11 


,6,11.7,11,8.11,9.11 


3020 C=RND(8) : CLSO : FORNr 1 T065 : RE 


ADX.Y:SET(X. Y.C) : NEXT : RESTORE 


3030 FORN=1TO20:SET(0.2,C) :SET( 1 


0.2.C) :FORZ=1T050:NEXTZ:RESET(0. 


2) : RESET ( 10,2) : F0RZ= 1 T050 : NEXTZ : 


SET (0,4.0 :SET( 10,1,C):F0RZ=1T05 


0: RESET (0.1) : RESET ( 1 , 1 ) : F0RZ= 1 T 


050:NEXTZ 


3010 PRINT0221."YOU HAVE MET A T 


ROLL", "WITH A PASSION FOR MONEYI 


3050 PRINT032O, "UNLESS YOU GIVE 


HIM MOO". "HE WILL EAT Y0UI1":NE 


XT 


3060 PRINTe224,,, ,.:PRINTg 


221. "YOU HAVE ♦ " ; MO 


3070 IFMO99THEN3100 


3080 SET(0,2,C) :SET< 10, 2, C) 


3090 FORN=1TO50:FORM=4TO6 :SET(M, 


3.C) : F0RZ= 1 T050: NEXTZ: RESET (M, 3) 


:NEXTM:PRINTg381,"THE TROLL JUST 


ATE Y0U":S0UND1 , 1 :NEXTN:RUN 


3100 SET(O.I.C) :SET( 10.1.C) 


3110 MO=MO-100:PRINT#352,"YOU HA 


D ENOUGH TO PAY THE TR0LL":PRINT 


e384,"Y0U NOW HAVE *";H0;"LEFT" 


3120 FORN=1T020:RESET(6,8) :RESET 


(6,9) : RESET (6, 10) :RESET(6, 1 1) :RE 


SET (7. 1 1 ) :RESET(8. 1 1 > :RESET(8, 12 


) :SET(8.8,C) :SET(8,9.C) -.SET (9. 8. 


C) :SET(9.9.C) 


3130 FORZ=1TO50:NEXTZ:SET(6 ,8,C) 


:SET(6,9.C):SET(6.10,C) :SET(6, 1 1 


,C) : SET (7,1 1 .C) :SET(8, 1 1 ,C) :SET( 


8. 12.C) : RESET (8, 8) :RESET(8,9) :RE 


SET (9, 8) -.RESET (9. 9) : NEXTN : G0T01 



4000 PCLS:PM0DE3, 1 :SCREEN1 ,0 


4010 F0RN=1T016:DRAW"C4":DRAW"S" 


+STR*(N) : DRAW" AOL 18H4U4E4 136 F4D4 


G4L18C2BM-4.-5LHUERFDGLBH+8.+0LH 


UERFDGLBM-3,+5" 



MAZE GAMES — a well-established part of 
home computer tradition — offer endless 
scope for imagination in programming, as well 
as hours of frustration in the playing. You are 
always sure that if you try just once more you 
will succeed. The scenarios of maze-type 
adventure games are many and varied but the 
principles are usually very similar. They may 
be text-only or they may give you a graphic 
indication of your whereabouts and the con- 
sequences of your actions. Your view is gener- 
ally limited to your immediate surroundings, 
and the perils you may have to face are many 
and varied. 

The principles of maze construction and the 
main running routine given here are of general 
application, whilst the consequence routines 
give examples of the sort of effects you can 
produce with a little effort. 

The total program given requires that you 
escape from the maze with as much money as 
possible, and preferably rescue the dragon 
from St Ctair at the same time, before you run 
out of time or food, and before you are eaten 
by a troll or a giant spider. 

If you only enter lines 20-260 and from 
10000-101 10 you can dream up your own con- 
sequence subroutines and amaze yourself with 
your own ingenuity. 

A simple method of setting up a maze on the 
Dragon is to use a variable array. The text 
screen contains 512 print positions, so this is a 
convenient number to deal with. Life is 
actually simpler if the array is rather bigger 
than this, and adding an extra three lines at the 
top and bottom gives a total of 672 for the 
array. Of course, various items also need to be 
included in appropriate numbers. The array 
and its contents are dealt with in the routine at 
10O00. 

Line 10020 sets up the variables: Al is the 
array size; A2 is the screen start; A3 is the 
screen end; A4 is the screen size; A5 is the 
number of blocked paths; A6 is the number of 
items; A7 is the number of space warps; MO is 
the money; UP is the time allowed; F is food; 
YT is you. 

Line 10030 sets up the arrav and fills it with 
CHRS(128) - black. Line 10040 inserts A5 
(450) green - CHRS(143) - pathways at 
random. Line 10050 inserts A6 (50) randomly- 
coloured blocks at random. Line 10060 inserts 
A7 (50) space warps - CHRS(144) - but still 
black, at random. 

Line 10070 resets the bottom but one line to 
green, to give you a chance to escape. Line 
10080 sets the way out — O — ' on the bottom 
line, and sets you — U — and the dragon — D 

— in random start positions. Line 10090 
checks that you can move in your first turn 
and if not, redraws the maze. Line 10100 prints 
the maze on the screen. Line 10110 clears the 
low- and high-resolution screens and sets the 
internal timer to zero then leads back to the 
main running routine at 100. 

This routine is at the beginning of the 
program so that it is executed as rapidly as 
possible. The speed of Dragon Basic is such 
that this update routine works almost as fast as 
you can think what to do next. 

Line 1 10 looks at the three lines above and 
below your present position, prints out the 
contents of the array for a small distance — C 

— either side and above and below your 



MAZE 




4020 FORC=OT01 : DR AWC" + STR * ( C ) :D 

RAWR4ND12R6ND12R6F4D8U8H4R6F4D8 

U8H4L26ND12L6ND12L6G4D8u8E4L6G4D 

8U8E4R22": IFC=0THENSOUND ( N* 1 5 ) »N 

1030 NEXTC,N:IFYU=85THEN405O 

4010 CLS4:PRINTei60,"YOU WERE LU 

CKYl " :PRINTg224, "THE DRAGON FRIE 

D THE SPIDERI " : FORN= 1 T03000 : NEXT 

:G0TO200 

4050 LU=RND( 10) :IFLU<5THEN4070 

4060 CLS2:PRINT§128."Y0U WERE LU 

CKYl" :PRINTei92, "THE SPIDER COUL 

DN'T STAND THE TASTE OF YOU 1 " : 

FORN=10T0250STEP2:SOUNDN, 1 : NEXT 

G0T0100 

4070 CLS0:PRINTg128,"WHAT DOES I 
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MACHINE: 

AGON 

Although it's a full game in itself, you 

can base new subterranean epics on 

Keith and Steven Brain's maze. 




T PEEL LIKE INSIDE A GIANT SPIDE 
R?" :PRINT§256,"HARD LUCK ! " : FORN = 
10T0200STEP10:SOUNDN,2:NEXT:RUN 
50 XX=INT(RND(0) ) :PCLSCRNDU)» 
(XX+1)) :PM0DE3, 1 : SCREEN 1 ,XX 
5010 FORN=1TO150STEP4:CIRCLE( 128 
,96) ,N, (RNDU)*(XX+1)) ,N/300:SOU 
NDN, 1 :NEXT 

5020 CLS(RND( 8) ) : PRINT §192, "100 
HAVE ESCAPED FROM THE" , "WHIRLP00 
L BUT YOU LOST:", 

5030 LM=RND(0) :LF=RND( 0) :PRINT,I 
NT(MO # LM) ; "MONEY", ,INT(F»LF) ;"F0 
OD" :F0RN=1T05 000: NEXT 
5040 MO=MO-INT(MO«LM) :F=F-INT(F» 
LF) :GOTO100 

6000 CLSl»:FORN=1T03 2:PRINTCHR*( 1 

85) ; :NEXT:PRINTe32."I'H ST CLAIR 

AND I'LL KILL", "ANYONE WHO HELP 

S THAT DRAGONI !"; :FORN=1T032:PRI 



position and prints the move number — M. 
Line 120 checks if time is up and, if not, prints 
the time, T; food, F; and money, MO. 

Line 130 checks that the joystick is not 
centred. Line 140 updates the move and food 
counters and checks for starvation. Lines 
150-180 calculate your next position. Line 190 
checks if the pathway chosen is clear and, if so, 
line 200 updates your position. Line 210 
checks for the exit, 220 for a blocked pathway, 
and 230 for a space warp. 

Space warps are difficult to avoid, as CHR$ 
(144) looks exactly the same as CHR$(128). 
They can be avoided by not bumping against 
the walls, but sometimes you need to be able 
to find one to get out of a dead end. Line 240 
reports the dragon and converts you into an 
inverse U. Line 260 directs the program to the 
various routines dealing with coloured blocks. 

The alternative lines 130, 150-180 use the 
cursor keys in place of a joystick, but we think 
this makes it too easy as you do not have to 
remember to centre the joystick to avoid re- 
entering a disastrous routine. 

The routines at 1000 and 2000 simply 
increase your food and money, and delete 
these items from the array. 

The Troll routine at 3000 uses a mixture of 
text and low- resolution graphics, and checks 
for money. Note that data must be restored 
after use, and that you only need to erase and 
reconstruct parts which move. 

The Spider routine at 4000 uses high- 
resolution graphics and a scaled draw 
command. Dragons fry spiders, otherwise you 
have a 50:50 chance of escaping. Note that 
only the legs are erased — drawn in back- 
ground colour — and redrawn for each move, 
and that the dragon is detected by YU being 
inverse. 

The whirlpool routine at 5000 uses the 
circle command and both screens — XX = INT 
(RAND(0) — and loses you a random pro- 
portion of your food and money. 

The St Clair routine at 6000 checks for the 
dragon, which he does not like. 

The seeing stone at 7000 quickly prints out 
the whole maze, and the final successful status 
report is at 11000. 

Failure due to time is reported by 12000, 
and due to starvation at 13000. Finally the 
space warp routine at 14000 displays a space 
warp of random length, of random colours, 
and at a random angle. It can move you any- 
where in the maze. 



NTCHRt( 185) ; : NEXT : IFYUs 1 1 7THEN60 

20 

6010 PRINTe320."YOU MUST TELL ME 

IF YOU SEE HIM":FORN=1T05000:NE 
XT:GOT0100 
6020 PRINTg288, "DEATH TO ALL YOU 

DRAGON LOVERS!", ."ST CLAIR?":PO 
RM=1T03:FORN=100T01STEP-5:SOUNDN 
,M:NEXTN,M:RUN 

7000 CLS2 :PRINT6224 , "THE SEEING 
STONE WILL GIVE YOU", "A BRIEF GL 
IMPSE OF THE MAZE" ; F0RN= 1 T01 000 : 
NEXT 

7010 CLSO:FORN=97T0576 :PRINTCHRt 
(B(N)) ; :NEXT:FORN=1T0250:NEXT:CL 
S:GOT0100 

10000 CLS:PRINT" MAZE UNDER C 
ONSTRUCTION", , ," " ; CHR* ( 85 ) ; "= Y 
00" ,CHR*( 100) ; "= DRAGON"..," ";C 
HF»(117);"= YOU + DRAGON".,,,," 
";CHR$( 159) ;"= FOOD" , CHR * ( 1 75 > ; " 
= MONEY" . , , 

10010 PRINT" ";CHR*( 191 ) ;" = TROL 
L",CHR*(207) ;" = SPIDER",,," ";CH 
R*{223);"= WHIRLPOOL". CHR*(239) ; 
"= ST CLAIR",," ";CHR*<255) ;"= S 
EEING STONE" 

10020 A 1 =672 :A2 = 97: A3 = 57 6: Alt = M7 
:A5=U50:A6=50:A7=50:HO=100:UP=10 
00!F=800:YU=85 

10030 DIMB< A1 ) :P0RA=1T0A1 :B( A)=1 
28 :NEXT:SOUND1 , 1 

10040 FORA=1TOA5:B(RND(0)»A4+A2) 
=143:NEXT:SOUND10. 1 
10050 FORA=1TOA6:B(RND(0)»A4+A2) 
=(RND(7)«16)+143:NEXT:SOUND20.1 
10060 FORA=1TOA7:B(RND(0)*A4+A2) 
=144;NEXT:SOUND30. 1 
10070 FORA=513T0544:B(A)=143:NEX 
T:SOUND40, 1 

10080 0=545+RND(29) : B( O) = 1 43 : U=R 
ND(A4)+A2:B(U)rYU:D=RND< A4)+A2:B 
(D)=100:SOUND50, 1 

10090 IFB(U+1)rlU30HB(U-1 )=1430R 
B(U+32)=l43ORB(U-32)=l43THEN101O 
OELSESOUND1 . 1C : RUN 
10100 CLS0:FORA=A2 TO A3:PRINTCH 
R*(B(A) ); :NEXT 

10110 F0RA=1T01000:NEXT:CLS:PCLS 
:TIMER=0:G0TO100 

11000 CLS(RND(8) ) : PR I NT 096 , "CONG 
RATULATIONS - YOU ESC APED I » , , , "Y 
OU T0OK"M"HOVES" , , , "YOU HAD:", M0 
; "DOLLARS", ,F;"FOOD", , (UP-T) ;"TI 
ME LEFT" 
11010 IFYU=1 17THENPRINTi384."AND 

YOU HAD THE DRAGON WITH YOU!" 
11020 FORN=1T08000:NEXT:RUN 
12000 CLS0:PRINT§224,"YOU RAN OU 
T OF TIME1", , ."THIS IS THE END O 
F YOUR UNIVERSE";FORN=1T01000;NE 
XT:CLS0:FORN=250TO1STEP-1 :S0UNDN 
, 1 :NEXT:RUN 

13000 CLS0:PRINT#224,"Y0U STARVE 
D TO DEATH!". . ."BETTER LUCK IN Y 
OUR", "NEXT REINCARNATI0NM":S0UN 
D1 ,50:RUN 

14000 PCLS(RND(4) ) :PM0DE3. 1 :SCRE 
EN1 ,0:FORNM=1TO(RND(4) ) :F0RN=1T0 
62STEPNH:DRAW"S"+STR*(N) :DRAW"C" 
+STR*{RND<3) ):DRAW"BH-6,+8Ul6R12 
D16L12BM128, 96" : SOUND (NM»N) , 1 :NE 
XTN:DRAW"A"+STR*(RND(2) ) :NEXTNM 
14010 B(U)=143:U=RND(431 )+128:B( 
U)=YU:V=U 

14020 CLS0:FORN=97TO576:PRINTCHR 
*(B(N) ) ; :NEXTN:FORN=1TO50O:NEXTN 
:CLS:GOT0100 

alternative lines for use 
of cursor keys instead of 
a joystick for movement 

130 I*=INKEY*:IFI*=""THEN130ELSE 

I=ASC(I*) 

150 IFI=94THENV=U-32 

160 IFIs10THENV=U+32 

170 IFI=8THENV=U-1 

180 IFI=9THENV=U+1 
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L(x;o IS A computer language and a powerful 
educational tool. It has many of the character- 
istics of the almost synonymous Lego, insofar 
as Logo provides a small number of basic 
building blocks. The blocks can be put 
together very easily to produce complicated 
results. 

Logo has no formal syllabus or correct 
methods. The emphasis is not on learning the 
facts about Logo, but learning about thought 
processes that can be extended to other 
situations. Seymour Papert in Mindsrorms 
gives an example of extending Logo ideas to 
{uggling; a skill that I was able to learn in 30 
minutes after reading his analysis. 

Allowing a child to explore a Logo system 
by exploring his or her own ideas and being 
rewarded by feelings of creative and aesthetic 
achievement uses the most powerful motivating 
forces. Most educational software is much 
more conservative, relying on practice rather 
than creativity and producing external 
rewards. 

As a computer language a full version of 
Logo should provide the minimal features of a 
high-level language: loop structures, decision- 
branching and editing facilities; in addition, a 
full Ixigo includes powerful features such as 
list-processing and recursive functions. 

Logo, like Lisp and Forth, is a threaded 
interpretative language. It provides a small 
number of system commands which, when 
referenced, call short machine-code sub- 
routines. The systems commands can be 
linked together to give a user-defined 
command which can then be included within a 
further defined command. 

One of the advantages of using Logo as an 
introductory computer language is that the 
structuring of programs in Basic follows 
naturally from this experience. The problems 
of spaghetti programming are avoided. 

Full implementations of the Logo language 
are rare and expensive. The TI-99/4 version 
costs £60 and the BBC version is reported to 
cost £55. It is much more usual to find a subset 
of Logo commands and facilities related only 
to controlling a screen object called a turtle. 
This limited system is known as graphics 
Logo or turtle talk. 

In this program the routines to control the 
screen are controlled by Basic subroutines. 
The program also does not allow procedures 
to be defined with a parameter but does 
support very powerful use of the Logo vari- 
ables which can produce the same effect. 
Designed for use by children, the system is 
very user-friendly and almost crash-proof. It 
has been well-tested with groups of children 
and docs provide an effective Logo environ- 
ment. If your seven-year-old cannot handle 
Basic, try this instead. You may not need a 
secondary school if you do. 

Commands are given to the system either by 
using one of the system command mnemonics 
in tabic 1 or by giving one of the defined com- 
mands. If a system command is given, it may 
or may not require a parameter. Numeric para- 
meters can be given either as a number or as a 
term that includes the system variables NM, 
TR, SZ. 

Numeric parameters can be evaluated by the 
Basic Eval function. If the Eval function is 
used with a parameter string thai cannot be 



TURNING 

Turtle graphics are the family of drawing routines 
at the heart of Logo. Fintan Culwin presents 
a full turtle program for the BBC Micro. 

evaluated, an error condition is produced that 
crashes the system down to its lowest level. 

A string parameter is the name of a com- 
mand; for memory efficiency it should not be 
longer than eight characters. System com- 
mands have to be given to the system as 
mnemonic space parameters. 

Clear Screen clears the screen, resets 
the angle to and homes the cursor 
to the centre of the screen. Pen 
Up and Pen Down set trace 
output from the cursor 
off and on. Fill and End 
Fill fills the areas in the 
same way as Plot in BBC 
Basic, starting with the second 
point after Fill is called. Cursor 
On and OflT switch the cursor on 
and off. Long procedures can be 
speeded up significantly by turning 
the cursor oflf. 

Quit allows you to leave the system to 
store definitions on tape. The definitions 
are stored as strings — this is exactly the 
situation where the most cassette-filing system 
errors occur so make sure you have your CFS 
patch in when you use it. 

Cursor Right and Down move the cursor 
around the screen. Use negative parameters to 
move left or up. Right and Left turn rotate the 
cursor clockwise and anti-clockwise respect- 
ively. Angle sets the cursor to a definite 
value. Forward and Backwards 
move the cursor with, 
appropriate 
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L . 

4 R£« VCR 4YC 
3 ON I HROK GOTO 2300 
20 PROCINT 
30 MODE / 

«0 t:i 5i f OHNX-0 IU liPRINTYAB(13,NX»CHR»lBD|CHR»|,8l| -KYL0G"lPRINTTABU7,N 
X*2)-!i*ss"iNEXT 

30 PRINTTAB<3.7>l"0O YOU WANT TO INPUT DEFINITIONS FROM ft TAPE «Y/N) ? 

60 R-CETiIF (R<>7S AND RO09) IICN 60 ELSE IF R-78 THEN IS0 

A3 PRINT-PUT DATA TAPE IN RECORDER- ' -AND PRESS P. " t REPEAT I UNTIL GET-4J0 

70 ch-OPENIN<"MYLOGS-> 

80 INn.iraih.Dl 

90 FORN-1 TO DT 

100 iNPurach,DT«<N,0) 
110 INPUTach,DT*<N, 1) 
120 IICNtUItlH.OJ .DTtlN, ll 
130 NEXT 
140 CLOSCach 
130 HODE 4 

160 PR0CSCRiPLOT4.640,412iGOSUB 2190 
170 REPEAT 
180 PROCINP 

1-70 CN-VIiCM-V2i IF CN<100 THIN PROCACT (CN,Cn, V*> 
200 D»I0)-STR*<CN)*" •♦STR»<CN>*- -.STR*<A8> 
210 VDO 7 

220AXl>AXtAYl-AYiGAl -GAi 0*- 42361 C>li33E) > ♦ '»*.33Ft AY- (2361 <7*>33C> >*?*5SOiOA- 
■ 
230 NHO-NHi 1RO»1RiSZO»SJ 
240 IF CN>100 THEN CN>CN-100lSC-0»S* (0) -DTKCN, 1> i REPEAT] PROCEXi UNTIL SC< 

230 UNTIL OU-1 

260 H00C71 PRINT "DO YOU WANT TO SAVE THIS VERSION ?" 

270A-CET, IF<A<>78 AND AOB9) THEN 270 ELSE II-' A-78 THEN 3S0 

2B0 PRINT-PUT WANK TAPE IN RECORDER" -AND PRESS R. "iREPEAT: UNTIL OF. I - 82 

290 eh-OPEN0UT<"HYL06S-> 

3*0 ni!lin,i,,i.! 

310 FORH-1 TO DT 

320 l'k]»rii ti, or* IN,0) 

330 PRINTach,OT*<N, I> 

J40 t-KINIlHKN.lt> ,DT»(N, 1 1 

330 NEXT 

360 CLOSCach 

380 V t IS .0 

390 PRINT-DO YOU HAHT TO GO BACK TO THE PROGRAM ?■ 



(continued be/ow) 




TURTLE 



trace output in the direction of the current 
angle. 

Repeat and Next define a repeat loop. 
Define and End Define delineate a user- 
defined command. Delete removes a defined 
command from the system. Describe describes 
a defined command. Edit allows editing of a 
command, each term of a command is pre- 
sented with options of Entering that term, 
Deleting that term, replacing that term, Insert- 
ing a term before the presented term or 
abandoning the definition. A useful way of 
turning the screen off while defining a 
command is to define the command without 
any terms, then insert the definition using the 
editor. 

System lists the system command available, 
List lists the defined commands. Undo 
attempts to undo the last command given. 
Value lists the values of the three Logo 
variables Number, Turn and Size. 



Now for the program and, to paraphrase 
Arthur Dent, do not panic. Although the 
program is 10K of listing, it is not spaghetti- 
written. This does not necessarily mean that it 
always conforms to structural programming 
conventions. A workable, testable version can 
be produced with a small amount of effort and 
built up from there. 

Begin typing in the driver routine between 
lines 150 and 250. Add the initialisation pro- 
cedures Proclnt and ProcScr. The utility 
routines ProcStrip and ProcFind, ProcStrip 
removes the front spaces from strings and 
indicates the place where it can be divided to 
give a string containing the first value. Proc- 
Find looks for a string among the system com- 
mands and defined commands. It returns if 
no such command exists, a value less than 30 
for a system command and a value greater than 
100 for a defined command. 

(continued on page 671 



Command 


Mnemonic 


Parameter 


Clear screen 


CL 


_ 


Home cursor 


HM 


— 


Pen up 


PU 


— 


Pen down 


PD 


— 


Fill 


FL 


— 


End Fill 


EF 


— 


Cursor on 


ON 


— 


Cursor off 


OFF 


— 


Quit 


QU 


— 


Cursor right 


CR 


N 


Cursor left 


CL 


N 


Right turn 


RT 


N 


Left turn 


LT 


N 


Angle 


AG 


N 


Forwards 


FD 


N 


Backwards 


BD 


N 


Repeat 


RP 


N 


Next 


NX 


— 


Define 


DF 


$ 


End Define 


EN 


— 


Edit 


ED 


$ 


Describe 


DS 


$ 


Delete 


DL 


$ 


System 


SY 


— 


List 


Li 


— 


Undo 


UD 


— 


Values 


VL 


— 


Number 


NM 


N 


Turn 


TR 


N 


Size 


SZ 


N 


Table 1. 
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400 A-CETiir <A<>7SAND A<>89>THEN 400 ELSE IF A- 7(1 THEN END 

410 GOTO 130 

420 DEFPROCSCR 

430 QU-0IHD-0 

440 VDtl 28,0,31,39,26 

430 VIIU 24,0| 2001 1279) 1023| 

460 VDU 29,0|200) 

470 ENDPROC 

4D0 DfcFPROCINT 

490 DIHD*(30) ,S*ft00!,DT»<30,21 

300 AO-0tED-0lUT>-0lNH«10:TR'90iSZ-10 

310 RESTORE 320IFORN-1 TO 301READ T» l D»(N)-T»lNEXT 

320 DATA CL,Hn.PU,PD,FL,er,Cft,CU,LT,RT,BD,FD,RP,NX,Df . EN. UD, 3Y , LI , ED, DS. 
L.OU.AO 

330 DATA VL,ON,OF,NM,TR,S? 

340 FLE-0»PD-liDF-0:RP«eiSC«*lDT-llEDl-«tOlt-0»AX"640lAY-4I2lGA-0 

330 ENDPROC 

360 DEFPROCINPIV2-0 

370 INPUI-Coaund "I*iIF :*--" THEN 370 ELSE PROCSTRIP CI *> 

360 l*-HID»i la.U.l > 

390 .PROCFIND<U*>sN-FDF 

600 IF RP-1 AND N-13 THEN PRINI-SI ilrndy repeating. It-iGOTO 370 

610 IF RP-0 AND N-14 TMENPRINT"!! not repeating it-tCOTO 370 

620 IF RR-I AND N>14 AND N<24 THEN PRINT'S! reputing cjn't uw "|D»<N>I 
- tflGOTD 370 

630 IF DT-1 AND N-13 THEN miNT'll already da-fining. H'lUOto 370 

640 IF DF-0 AND N-16 THEN PRINT"!! not defining 11" I GOTO 370 

630 IF DF-1AND N>17 AND N<26 THEN PRINT"!! defining can't u»e -tD»(NJf ! 
■ "■GOTO 370 



660 IF N-0THEN PRINT-* (sorry don't understand. ll-:GOTO 370 

670 IF<<N>6AHDN<14>0R(N"241OH<N>27 AND N<31)> AND (I*-"" ) THEN PRINT"!! I 

.inualier for that *!'lGOTO370l ELSE IF< (N>6ANDN< 14) 0R(N>24) OR<N>27 AND 

THEN V2-EVAL<I*J 

V1»N|V»-I«! IF<1»-- "OR I»--">THENV»--0"lVDU7 

ENDPROC 

DEFPROCACT < PT , PN , PS ) 

IF PT»0 THEN ENDPROC 

ON PT GOSUS 040, 830,060, 070,880,890, 900, 910, 920, 930. 960, 970, 1020,930 

930, 1 1IM, 1 190, 1200, 1210, 1300, 1470, 1320, 1330, 1340, 1330, 1360, 1370, 1390, 

ENDPROC 

CL6tAB"0tPLOT4,640,412:BOSUB2190!R£TL*fN 

GOSUD 21'?0i(1 1)14,640, 412: AG-01 UOSUH 2190tRETURN 

PD-0IRETURN 

PD-llRETURN 

FLF-li RETURN 

FLF-0i RETURN 
900 Xl-10tPNlYI-0lPROCTUR(0,Xl,Yl>iRETURN 
VI0 YI-101PNtXl-0lPROCTUR<0,Xl.Yl)iRETllRN 
920 PN — PN 
930 5CSUB2190iAtWK3*PNl IF AG>360 THEN AG»A6-360 ELSE IF A8<0 THEN AS-AO-3 

940 GOSUB 2190 

930 RrTURN 

960 PN— PN 

970 X1-(SIN(RAD(A6) ) > SPNS101 Y]-ICOS<RA0(AC> HSPNI10 

900 IF HU-0 THEN PROCTUR(0,Xl.Yl)r RETURN 

(listing continued on page 67} 



N<31>> 
680 
690 
760 
D10 
B20 

,1080, 

1610 
830 
840 
B30 
B60 
870 
880 
890 



60 
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NEW BOOKS 
from Prentice -Hall International 



sanies 
& Kecreal ions 




_ BASIC 



M »crocomputer 




m-80 



ATARI® Games and Recreations 

/Veri> Kohl, Ted Kahn and Len Lindsay 
Preprogrammed games, charts, flash cards and 
graphs are included in this fun-packed book for 
beginners and advanced users of the ATARI 400 
and 800. A special section covers graphics, 
sound and colour features. 
Q^] £11.95 338 pages 8359-0242-0 

ATARI® Pilot for Beginners 

Jim Con/an and Tracy Deliman 
Full instructions and programs for using the new 
computer language PILOT on the ATARI 400 
and 800 are given. PILOT is designed to let 
beginners program quickly through games and 
experimentation, to create music, moving colour 
pictures and many types of games with ease. 
£11.95 230 pages 8359-0301 -X 



The VisiCalc Book: ATARI® Edition 

Donald Beil 

Illustrated with practical problems, this book 
explains how to make full use of VisiCalc on the 
ATARI. Ail examples have been prepared on the 
ATARI 800 using VisiCalc 1 .74A. Among the 
many topics covered are capabilities, 
commands, built-in functions, errors and 
documentation. 

£11.95 312 pages 8359-8393-5 



The Apple Personal Computer 
for Beginners 

Seamus Dunn and Valerie Morgan 

This thorough introduction to the Apple II series 
concentrates on Applesoft BASIC and disk- 
oriented machines. Graphics, colour and sound 
are given particular emphasis, and appendices 
cover Integer BASIC, Pascal and the use of tape- 
recorder and cassette storage. 
| | £6.95 300 pages 13-039131-X 



Kids and the Apple 

Edward Carlson 

Cartoons illustrate this lively guide for children 
which teaches Applesoft BASIC on disk-based 
or cassette Apple systems. 

£15.95 224 pages 8359-3669-4 



□ 



BASIC Programming on the BBC 
Microcomputer 

Neil and Pat Cryer 

"an excellent introduction to the BBC Micro- 
computer. It teaches BBC BASIC in a non- 
technical, easy-to-understand way, ideal forthe 
beginner." Practical Computing. 
"the explanations are clear and there are plenty 
of sample programs." Computing Today. 
]£5.95 208 pages 13-066407-3 

Programming the TI-55 Slide Rule 
Calculator 

Stephen Snover and Mark Spikell 

Over 1 25 examples, exercises and problems are 

included in this practical handbook, which 

explains how to program the TI-55 to solve 

mathematical, scientific, financial and business 

problems. The step-by-step instructions allow 

the programs to be adapted to suit other 

programmable calculators. 

I 1 £6.35 116 pages 13-729913-3 

TRS-80 Color Computer Graphics 

Don Inman with Dymax 
1 6K Extended Color BASIC graphics features 
are explained for low, medium and high resolu- 
tion graphics, as well as the 64-by-32 mode 
implemented in the4K Color BASIC machine. 
Programs and exercises illustrate the step-by- 
step instructions provided. 
~H £11.95 308 pages 8359-7864-8 



Prices and publication dates are correct at the time of 
going to press, but may be subject to change. 

Book Orders 

These books can be ordered from your usual book- 
seller, or in case of difficulty from: 
Department 30. 
Prentice- Hall International. 
66 Wood Lane End, Hemel Hempstead, 
Hertfordshire, HP2 4RG, England. 

Please mark the number of books you wish to order in 
the boxes beside each title and return the 
advertisement to the address above. ' 

Name 

Address 



I enclose a cheque/P.O. for£_ 



Please add 



£1.00 per book for postage and packing. Payment 
should be made out to INTERNATIONAL BOOK 
DISTRIBUTORS. Please allow 28 days for delivery. 



YCt 



55«<S 



Prentice -Hall S 



International 



66 YOUR COMPUTER, JANUARY 1983 



(listing continued from page 65) 



990 IF FLF>0 THEN FLF-FLF*! 

10*0 PL-il PROCTTJftfPL.Xl.YlJ 

1010 RETURN 

1920 RP-l!RT*"STR*C13> »« -*STR» IPN-1 >♦" "iREPEAT 

1021 KKOC1NC 

1030 RT*-RT**SYR»(Vt )♦" -+V*«-- - 

1050IF VK100 THEN PROCACTtV!,V2.V*) ELSE i SC=0> S* (0) -OT*(VI -100, I ) .-REPEAT 
jPHOCEXtUNTIL 8C<0 

1060 UNTIL Vl-14:TRT»-RT».nTR*(16>»" " .STR* (0) 1 RP-01 IF fcD-01 S* iO> -THT tl SC- 
0iREPEAT:PROCEX>l*nTL SC<0 

1070 RETURN 

1000 PROCSTRIP<P»> :IF P»--0" THEN PRINT"** you nead to giva It a noma ! ** 
-I RETURN 

1090 PR0CF1ND<P*> : IF FDF-0 THEN 1110 ELSEDF-0I IF FDF<100 T>«N PRINT"** "}P 
»|- la a lyitm cooaand »*":ELSE IF FDF-100-DT AND ED1-0 THEN PRINT"** you 
»r* »tlll d'fimng ";1'»; - • *' 

1100 IF FDF-100KDT AND ED1-0 THEN PRINT*** you hivi .Ir,.dy do(lnn) "jP»- 
«*-tRETURN 

1110 IF DT-30 THEN PRINT-M ay chip* arc full •••». 

1111 DF-lsP*-U»:DT«(DT,0J=*»»lDT»tDT, l)-"-|«£P£AT 

1120 PROCINPl IF V1-I00»DT THEN PRINT"** you ire *t > 1 1 daflnjng -|DT*(DT,0 
)[- ((-iGOTO 1120 

1130 DT*<DT.1)-DT*<DT, 1 >*STR*<V1 J*- -»v*»" " 

1150 IF VK100 THEN PROCACT (V 1 , V2, V*) I IF Vl-14 THEN FORN-0 T01 :PROCSTRIP(ft 
T»>:RT»-MID»<RT*,U*1> jNLXTiDTtlDT, D-DTKDT, 1>»RT* 

1160 IFV1>100 THtNS»(#)-DT« (VI -100,1) I SC-0 1 REPEAT I PROCCXj UNTIL SC<0 

1170UN1IL Vl«16tDT-DT*l:DF*0lRfcruRN 

1180 PROCUNDOi RETURN 

1190 CLSlVDU 14tF0RN-l TO 301 PRINTD*CN> ;SPC(f)l ; :NEXT: VDU 13:R-GET:CLS|RETU 
RN 

1200 CLStVOU 14:N-0iREPEAT:N-N*liPRlNTTAB((N-I MOO 3) *1hi : DT* IN.0I : lUNT IL 
<N»S0 OR DT*(N,0>-"-> iVDU 13:R-GET:CLSlft£TUftH 

1210IF P»-"0"TMCN PRINT"**odit «h*t 7 *»- iRETURNl ELSE PROCF 1 N[> <P»> t IF FDF« 
THEN PRINT"** J don't rKognKf ";P*|" •»" I RE TURN: ELSE IFFDF< 100 THEN PRI 
NT"** t.h*t» * iy>ti* comwiO »**:«tTURNtELGC EOF -FDT-100 

1220 EO-1: CLSiPRlNT-0 al*te""E n**r"'"R aBtaca"*"! n*art"*-A b andon - : VDU 

28, 10,31,39,26 

1230 ED«-DT*(EDf. DiTED*-"" 

1240 REPEAT 

1230 PROCStftlPIED*) lEDl-VAHU*! :ED*-nTD» <ED*,U» 1 1 I PROCSTRIP (ED»> «ED*«H ID* ( 
(:•».!:• I ■ . i :;.■» it 

1260 IF EDI < 100 THEN PRINTD* <ED1 > t " "|E02*:ELSE PRINTDT»(ED1-100. 01 

1270 R-GCT:IF(R<>69 AND R06S AND R<>69 AND RCJ7J AND R-OS2ITHEN 1270 

1280 It- R-63 THEN 1310IELSE [F R-68 THEN 1290 ELSE IF R-69 THEN GOSUB 1320 
■ GOTO 12901 ELSE OOSUB 1330: IF R-73 THEN GOTO 1260 ELSE GOTO 1230 

1290 IF RP-I AND (CDl-Ifc OR Vl-lil THEN PRINT"** still ropaatmq can't end 
f*-:GOTO 1260 

1291 UNTIL < (ED1-I6 OR Vl-16)) 
1300 DT«<EDF, l)-TED» 

1310 FD-0:VDU 29, 0,31, 39, 26: CLS: RETURN 
1320 TED«-T£D**STR*(ED1>+- -«-6D2»»" " 
1330 IF ED1-I3 THEN RP" 1 ELSE IF ED1-14 THEN RP-0 
1340 RETURN 

1330 PROCIW: IF VI-13 THEN RP-1 ELSE IF Vl-14 THEN RP»0 

1360 IF LEN<V«)<2 THEN 1 S70 ELSE IF t ( IH3TR(V«, "NM") -C>OA< INf,IR<V», "TR" 1 >0) 
OR<INSTRIV*.-S/-)>«>>THEN TED*-TED**STR« (VI > *" -♦"»•" "sRETURN 
1370 f£D»-TED**STR'»lVl>»" "«V»*- ":KLTURN 

13G0 t'Dl -«i IF P*-"0" THEN EDl-llPRINT"** alut COaaiand ? 1I":WTI*N 
1390 PROCFlND(P*)l IF FDF-fl THEN PRINT"** don't racegnloe ";P»j" **":RETURN 

1400 IF FDF<100 THEN PRINT"** that"* a »yota* eonaand *«"t RETURN 
1410 FDF -FDF-100 

1420 DC»-DT*(FDF,l>iRtP£AT PROCGTRIP (DC«> I DSI-VAL<U*> :DC*.HID* <DC«,U> :PROC 
STRIP <DC«> i DS2-VAL <U*J :DC*-nTD* (DC*, U> 
1430 IF DSKI00 THEN PKINTD*(DSI > ; ~ ,"|U*t" *"<:ELSE PR1NTDT* (DSI -100,0) | " 

*"1 

1460 UNTIL DSl-16iPRlNIIHErUNN 

1470 IF p*."0* THEN PRINT-** Htiat COaaiand 7 ** "l RElURNlELSE PROCFIND(P«> ■ I 
F FDF^=0 THEN PRINT"** I don't knon "iP«:" I*": RETURN: ELSE IF FDF <100 THEN 

PRINT"** that's a lyitM cownand *I":RETURN 

1480 O0:FDF'*»STR*<FDF) »" ": REPEAT :L"C» 1 

1490 UNTIL ( (1NSTRCDT*<C:, 1) ,FUF«>>0> »)(C>D1 1)1 

1300 IF(C<DT-1> OR INSTR(DT*(DT I , | 1 ,J Dr») -07Hf K PRINT"** can't noodod by 
">DT«<C,0)l" **"iRETURN 

1310 N%<FDF-100tREPEATiDT«<NX,0>-DT»(H%>l,0)iDT*(NX, I > n! * (NV,- l , li.Nl-Nl.I 
I UNTIL NX>«OT:DT-DT-l 

1S11 CX-01 REPEAT C2"CX*1 

1312 T*--"i REPEAT I PROCSTRIPt DT»(CX, I) )lDT»<CX, 1 ) f(ll)t<DTt(a, 1) ,U)lTX«VAL 
MM) 

1313 IF TX<FDF T)«N T»-T**- -«STR*(TX) ELSE T*-T*«" -♦STR*<T)C-1 ) 

1314 PROC5TRIP(,*»(C7;, 1) >tDT*<CX. 1 ) -MID*<DT*<CX. I) .U) sTt-Tt." -.U*«" " 

1315 UNTIL TX»16 

1316 DT»<CX,l)-T»iUNTIL C5C«DT-l; RETURN 
1320 OU- I: RETURN 

1330 GOSUS 2190iAG>PN:GOSUB 219»tRETURN 

1540:PRINTTAe<3>i-II NH* - iNHt TA» ( 13) " **--TAS 13) s "«* TR« " i TR,TABt 13) - I* 
"•TAB<3>S "** SI- "iSItTA8<13>- *«" [RETURN 
li30 IF KD=0 THEN RETURN ELSEHD'0iGOSUfl?!90:RETURN 
1360 GOSUB2190iHD'llRETURN 

1370 NK*£VAL ( P* > 

1371 RETURN 
1390 TR«EVALIP») 
1600 RETURN 
1610 :■-. .' I -vr.. ■ l v 
1620 RETURN 
1690 DEFPROCEX 



1693 IF SC-100 TMENPRINT-IH ay chip* W* full ••"sCNDPROC 

1700 TX*>S«(SC)iPROCSTRIP<TX«):El-VAL(U*) ! TXt-HI D» <TX«,U) :PROCSTRIP<TX») :E 
?-VAl. <U*> : TX*-r)ID*(TX»,U> 

1710 IF(El>6ANDei<14)0NEI»240ftCI>27 THEN £2-evAL«U») 

1720 IF EI-16 THEN S* ISC) -"" l SC-SC-I iGOIO 1760 

1730 IF EI-13 AND E2>1 THEN 1770 ELSE IF El-13 THEN S* (SC) •TX*:GOT01 700 

1740 IF E1>I«W TICN 1000 

1750 PROCACTICl,E2,U«>lS*<SC>«TX*lGOIO 1700 

1760 ENDPROC 

1770 R«*--"tRY»-TX*i REPEAT: PROCSTRIP (RV») :E3>VAL<U«) : RV»-rllD* <RY»,UI iRX*«R 
X*»U»»" -:PROCSTRIP<RY*>iC4-VAL(U*):RV*-t(ID*tRV*,U):RX*-RX*<U**- "tUNTIL E3 
• 14 

1780 EP"INSTR(RX»," 14 0" > ;RX*»LEFT» (RX*,EP-1 ) :RX»«RX»*" 16 00 ":S*<SC»1»- 
RX* 

1790 E2-E2-l:TX»-"13 -+STR* CE2> «TX»iS« <SC)-TX*:SO$C»l : GOTO 17«# 

1800 S»(SC*1>-DT*CE1-100, 1 ) :S*(Sr.)-TX*:SC-SC-H:tiOT0 1760 

1810 DCFPROCSTRIP(STt)lUU-0 

1870 IF ASC(ST«>-32 THEN ST«-HID* (ST», 2) i UU-UU» 1 l GOTO 1820 

1830 U*>--:U>0:REPEAT>U-U*ll IF ASCCHID* (ST», U, I) ><>32 THEN U*-U*«HID*<ST*, 
U, 1) 

1840 IffTIL (HID»CST*,U, 1>»" - OR U>«LEN<ST*>> 

IBS0 U-U«UU 

1860 ENDPROC 

1880 DEFPROCFIND<FD*)iFDF-0:PROCSTRIP(FD«):FD»-U* 

1090 N-0iRCPCAT:N-N*l:UNTIL<FD«'-D«<N> Oft N-30):IF FD*-D«(N) THEN FDF-N 

1900N-0:REPEATlM>N>llUHTIL<FD*-DT»(N,0) OR N-DT>llF FD*>DT*(N,0l THEN FDI - 
»»100 

t910 EHDPROC 

1920 0EFPROCUNDOiTHO-HDiUD"!>GOSUB 21 90tHD^-l iNH^NHO: TR-TRO:S7-S70 

1930 PROf^5TRIP(D»<0) ) sUOl-VAl <U*> 

1940 IF UD1M00 THEN S* (0) -DTt (UDl- 100, 1 ) :PL0T4. AX, AYl SC-0I REPEAT [ PROCEXlU 
NTIL SC<0:GOTO 2000 

1930 IF (UD1-1 Oft UD1-13 OR UDl'lTOR UDl >19 AND UD1024) T)CN PRINT"** can 
•t undo -|D»«UD1>|" (*-|GOT0 2080 

1960 I*-riID»(D*l0) ,U) I PROCSTRIP ( T«) I UD2»VAL <U*): T*-MI[>» I T»,U> 

1963 GOSU8 2190: : PL0T4, AX, AV:GOSU6 2190 

1968 IF UD1«2 THEN GOSU82190JPLOT4, AX1 , AY1 ■ AG-GA1 IGOSUB2I90 

1970 IF UDl '3 THEN PU« 1 

1980 IF UDl -4 THEN PU-0 

19\0 IF UDl -3 THEN Fl_-0 

2000 IF UDl -6 THEN IF FL- 1 :FL-0:ELSE FI.-2 

2010 IF UD1-7 THEN PROCACT (7, HJD2."-) 

2020 IF l.[)l-fi THEN PROCACr<n,-UD2,-"> 

2030 IF UD1»9 THEN PROCACT (9.-OD2, ""> 

2040 IF UD1»10 THEN PROCACT ( 10, -UD2,*"> 

2030 IF UDl -II OR UD1-12THEN GOSUB 2090 

2060 IF UPI-13 AND DF«1 THEN PRINT"** EN dcfintition and radafin* «•" 

2070 IF UD1-16 THEN PRINT"** EN DaLato clafinitloo *(" 

2075 IF UD1-24 THEN BCSU82190J AG-GA1 : GOSU82190 

2080 HD>THDlGOSU0 21901UD-01 rai-NMOl TR- TRO1S2-SZ0: ENDPROC 

2090 T*-DT*<0, IS tPROCSTRIP(T*)iXl-VAL<U«)lT»-HID*tT*,U»l>«PROCST«IP(T*):Yl 
-VAI. (I)*) 

2100 T*-DT«(0,0)t PROCSTRIP (T») . X2-VAL (Ut) : T*«HID*(T», U« I ): PROCSTRIP ( T»> i Y2 
•VALtU*) 

2110 FLF-FLF-1 

2120 DTt(0. 1>-DT*(0.0) 

2130 IFFLF<-1 THEN PL0T3, -XI, -Yt: GOTO 2160 

2140 PLOT0.-X1, -YljPL0T83,-X2,-Y2 

2130 PLOT1.X2.Y2 

2160 RETURN 

2170 DEFFNCAN(Z) : -Z»COS(RAD<AN) ) 

2180 DCFFNSAH(7>:-Z*SIN<RAD(AN) ) 

2190 IF HD-I THEN RETURN 

2200 GCOL3, I 

2210 AN»AGlZ«23iWX»FNSAN(7> : WMX-FNCAN ( Z > > PLOT 1 , WX.UNXiPLOTC, WX, MUX 

2220 AN»A6*2?0: Z»23j VX-FNSANI Z) |MX<^NCAN(7 ) SPLOT0, VX.MXtPLOT0, -V7„ MX 

2230 AN-AG*140:Z*?3:VX-FNSAN(7) tUX-FNCAN 1 1 ) tPLOTOl , VX, WXjPLOTB, -VX.-HX 

2240 PLOT0,2*-WX,2*-NWX 

2250 GCOL0, 1 

2260 RETURN 

2270 DEFPROCTUR(PL,X,Y) 

2280 IF(PT«9ORPTM0) THENTAG-AGi AC-AC PN: GOSUD.M 90: AG-OG'PN: GCJUlli' 1 vt»: LNDP 
ROC 

2290 6OSUB2190 

2300 IF UD«1 AND PL" I 1HEN PL-3 

2310 PLGTPI..X.Y 

2320 GOSUD 2190 

2330 DT*(0,0)«DTt(0, 1 >:DT*(0, t>-STRt(X)«* -*STR«(V) 

2340 IF FLFJ-3 THEN GOSUB 2370 

2330 ENDPROC 

2370 T*-DTt <0, 1 ) : PROCSTRIP <T»> i X2-VAL ll«lit»-(11D»(fl,U« 1 ) tPROCSTRIPtT*) j Y2 
*VAL<U») 

2380 T*-DT*<0,0):PROCSTRIP(T*>:X3>VAL(U«)lT*>HID«<r«,U41>:PROCSTRIP(T*>:Y3 
«VAL<U») 

2390 IF UD-I THEN PL»03 ELSE PL-8I 

2400 PLOT0,-X2,-Y2iPLOT0,-X3,-Y3 

2410 PLOT0.X3, Y3:PLOT PI.,X2,V2 

2420 RETURN 

2500 RCH 

2303IFERR>26ANDCRL=>670THENPRINT-Il*« SERIOUS ERROR *»■-* i IFED'ITHEN 2360 EL 
SE IF OF-I THEN 2320 ELSE IF RP-1THEN 2340 ELSE 2600 

2310 PRINT-ERROR NUHBER -;ERR; " AT LINE "{ERLlEND 

2320 PRINT-t*) DEFINITION ABANDONED *»":GOTO 2600 

7340 PRINT"** REPEAT AfANDONED **-:«3OT0 2600 

2360 PRINT-** EDIT ARANDONCD «*":GOTO 2600 

2600 PRINT"** DON'T DO IT AGAIN •»-':R-GCT: VDU 28,0, 31 ,39, 26:CLSi DF-01 RP-0: 
ED»»:DT*(DT,0)-"":GOTO 170 



(continued from page 65) 

ProcTur controls plotting lines on the 
screen and the subroutine called at line 2190 
controls the cursor on the screen. 

Following this, two of the major routines 
can be introduced. The Proclnp accepts the 
commands and passes its results to the major 
procedure ProcAct. This consists of a Gosub 
stack which calls routines corresponding to the 
30 allowed terms. The simple screen-handling 
commands can now be keyed in. This will give 
a minimal system capable of executing com- 
mands immediately on the screen. 

The system can now be extended by adding 
the structures that allow it to be described as a 
language, the Repeat loop, and the definition 



routine depend upon the Procl-x procedure. 

There only remain the parts that make life 
easier: the Editing, Description Delete and 
Quit routines to complete the system. 

The main variables of the program, besides 
the flags, are the arrays. D$(30) holds the 
mnemonics for the system commands. The 
arrays DT$(50,2) holds the defined command 
names in DTS(DT,0) and their representation 
in DTS(DT,1). DT is the defined command 
counter. 

The definition of a command is held in the 
array as a sequence of pairs of strings. The 
first string of the pair holds the command 
number as described in ProcFind, the second 
string holds a dummy value or a simple 



numerical value or a term that will give a 
numerical result when passed to the Basic's 
Eval function. This is made clearer by an 
example. 

Suppose you defined your first term QSQ as 
FD NM\8 // RT 90 this would be stored in 
DTS(1,I) as " 12 NM* .8 10 90". The com- 
mand SQ defined as RP 4//QSQ//NX would 
be stored as "13 4 101 34 0". 

The execution of a defined term or a repeat 
loop is handled by ProcEx; this controls the 
stack SS(100). The string to be executed is 
placed on the bottom of the stack and is 
stripped of pairs of values to be passed to 
ProcEx. If a repeat loop or a defined term is 
(continued on page 69) 
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MICROWARE - UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023 

(Close to Clock Tower, Large Car Parks and Bus Station) 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL SHOP 
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



ZX81 (NOW IN STOCK) 
JUPITER ACE (NOW IN STOCK 
ORIC (AVAILABLE END JAN) 
SPECTRUM (COMING SOON) 



£49.95 
£89.95 



ALSO SUPPORTING SOFTWARE AND HARDWARE 
Come and see our ever increasing range of 
Software . Hardware . Books . Magazines . 
Keyboards . Ram Packs . Graphic Roms . I/O Ports . 
3tc. 

300KS AND GOOD RANGE OF SOFTWARE FOR 
BBC & DRAGON 32 

IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 

QUALITY JOYSTICKS FOR DRAGON & 

BBC £9.99 EA. 

VINYL DUSTCOVERS FOR DRAGON & 

BBC £4.50 



MICROWARE SPECTRUM SOFTWARE 

ALIEN COMMAND (16K) Testing Invaders style 
game making full use of Spectrum sound, colour and 
graphics NOW £4.75 ONLY 

BACKGAMMON (16K) Play against your computer 
in this version of the popular board game 

£5.00 



BOTH GAMES AVAILABLE FROM SHOP OR 
MAILORDER 



SOFTWARE WRITERS! 

GOOD SOFTWARE WANTED - 
EXCELLENT ROYALTIES 



PRINTER FOR DRAGON, BBCETC 



TRADE ENQUIRIES WELCOME 



OPEN 9,30-12 noon 12.30-5.30 pm 
Closed Monday 




SAE BRINGS CATALOGUE 




CRAMIC-81 a 16K Rampack with internal battery 



It lets you banish the Whit, Click, Wait 
and Try agains of ZX81 Systems 



" Latest technology CMOS memories. Use only a tiny current 
to retain data. 

* State-of-the-art Lithium battery provides current for TO years 
without charging. Powers off the ZX81 when running. 

* Use it like an ordinary Rampack on it's own, or together with 
3 Rampack like two PAGES of memory. 

* Ftick a Switch and your data is saved. Remove it and put it in 
your briefcase or send it for a trip around the world! Plug it on 
and hit the right keys and there's your program again. 

* You can even run two independent interleaved programs from 
the two Rampacks. 

* Expansion adaptor on rear of elegant lie-flat ABS case. 
Cabled connector to ZX81 . 



ALSO NEW * DREAM-81. a 64K Rampack for ZX81 with 16K 
EPROM socket. This versatile unit has many features. Cased, 
professionally built and tested £69.95 + VAT 

OTHER CAMEL PRODUCTS* 

MEMIC 8H.2) 2 kB (4 kB) CMOS memory unit with Lithium 

battery backup. Instant 

storage/ retrieval £24.95 (29.95) 

PPS a fully cased 25W Personal Power Source for Small 
production runs, labs and hobbyists. Outputs 
5v,3A/12v,1AM2V,.25A £44.95 + VAT 




£79.95 



MEMIC L a kB CMOS unit with Lith. battery backup and 24 pin 

cabled header from EPROM Socket on any 

system £26.05 



ROM-81 2kB-8kB EPROM unit with Wait States 



£14.95 



PIO-81 an 8 + 8 Channel, latched Input/Output card with TTL 
compatibility £13.00 



rr 



ftarviT tgj frf 



Printer Stands + Output trays Please ask for details 



Mcroe/ecrruKS lid. One mm M. Cvrimkx. CB4 Wf 



kf 0223 314814 



P + P free except on printer accessories 
VAT extra on all products. 
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(continued from page 67) 
encountered then the relevant string is placed 
on top of the stack and execution of the stack 
moves up one level. 
In operation, the program, operating system 



RAM and screen memory occupy 22K of your 
32K. This leaves I OK for the program vari- 
ables and the stack. 

It is possible to use up all of this memory 
before the reserved limit of 50 defined terms 



and 100 stack levels is fully used. Despite this 
you may wish to add further system com- 
mands. Commands to change foreground and 
background colours could easily be added by 
adding subroutines to the subroutine stack. 



HOW TO TALK TURTLE 



THE ESSENCE of turtle graphics is the "turtle" 
concept. Imagine a mechanical turtle, crawling 
over a sheet of paper, drawing a line as it goes. 
It can do two main things: it can go forward 
for any distance you may wish, and it can turn 
right through any angle — a negative angle is 
the same as a left turn. With these two 
functions, it is easy to make the turtle draw 
complex patterns; for instance, the imaginary 
command sequence: 

FWD(IO) TURNI90) FWD(IO) TURNI90) 

FWD(IO) TURN190) FWDdO) TURN(90) 

would draw a square of side length 10, leaving 

the turtle back where it started, facing in the 

original direction. Try it on a piece of paper. 

This simple example should hint at how 
more complex patterns can be generated. 
There are, however, several important points 
about the way in which turtle graphics acts 
which may not be immediately obvious. 

The pattern is drawn from wherever the 
turtle may be at the start — it takes absolutely 
no notice of the screen's co-ordinate system. 
This makes it very easy to draw any pattern 
anywhere; once you have written a routine to 
draw the shape you want — the difficult part 
— you can put the turtle in the correct starting 
position and set it off. This goes even further, 
since the pattern may be drawn at any angle, 
because the turtle simply starts moving in the 
direction in which it is pointing. Put it in the 
middle of the screen, turn it right 45° and set 
it running to draw a diamond. 

Turtle graphics make it easy to scale the size 
of a pattern as well. Suppose in the previous 
example we had used 

FWD(n) TURM90) 
that would draw a square of side length n at 
any angle, anywhere on the screen. 

The final major benefit of turtle graphics is 
the ease with which routines may be 
debugged. At its simplest, you can "play 
turtle". Walk and turn as the program 
specifies and sec if your footsteps trace out the 



David Peckett's programs 

allow you to test the water 

before taking the turtle 

plunge. 

pattern you wanted them to. If they do not, the 
bug should be obvious immediately. This 
technique appeals particularly to children of 
all ages, who can have great fun debugging 
turtle graphics routines. 

What facilities do we need from a turtle 
graphics system? Obviously, there must be 
commands to instruct the turtle to go forwards 
and to turn. There must also be a way to put 
the beast anywhere on the screen, facing in 
any direction. Sometimes, we may wish to 
move the turtle without drawing a line, and so 
we need ways to switch its pen on and off. 
Also, since we are using a BBC Micro, there 
must be a way of changing the Ink colour. 

Additionally, it would be useful if wc could 
control more than one turtle simultaneously. 
The Apple turtle graphics system does not 
allow this, but it might be very helpful in 
games to be able to move turtles simultan- 
eously. 

As a final refinement, the turtle graphics 
system should allow us to write any message 
on the screen at the turtle's present position, 
without affecting that position. 

Take a look now at listing 1, which is a set 
of procedures to implement all these require- 
ments. Their "names are in line with the 
general run of turtle graphics commands. 

Note that the listing does not show the 
arrays which are used in conjunction with the 
procedures. You need five to support the 
system: 

TRTLX(n) and TRTLY(n) 
which contain the turtles' positions in absolute 
screen co-ordinate terms while 
TRTLA(n) 



holds the angle at which each turtle is facing, 
using the convention of "up is 0" and record- 
ing the angles in degrees clockwise. 

TRTLCOL(n) 
holds the logical colour number selected for 
each turtle — you can alter the logical colours 
bv the usual VDU 19 command. Hnaliy, 

TRTLDOWN(n) 
is an array whose elements are set to 1 to show 
that the associated turtle is writing, or if its 
pen is up. The dimension of all of these arrays, 
given by "n" represents, of course, how many 
turtles are available. 

Remember, though, that having dimensioned 
the arrays at the start of your program, there is 
no need to refer to them again. The pro- 
cedures in listing 1 keep them completely up 
to date. 

All the procedures have a common syntax, 
which is of the form 

PROname(n,d1. .) 
The first item in the brackets is the number of 
the turtle which is to be addressed. It is 
followed by the appropriate number of items 
of data; in most cases, there arc no data items, 
or only one, but the positioning commands 

PROCTRTLMOVE AND PROCTRTLSET 
take more items of data. 

The procedures are thoroughly explained by 
Rem statements and should be easy to follow, 
but let us take a closer look at what each one 
does. 

ProcTrtllnt. This procedure simply sets the 
selected turtle up to a standard starting 
position. It goes to the centre of the screen, 
facing up, with its pen down and ready to 
draw a white line. You would normally use 
this procedure at the start of a graphics run, 
but it can be called at any time; the turtle goes 
straight to the start position, from wherever it 
may be, without drawing a line. 

ProcTrtlMove. This is one of the two 

fundamental turtle graphics instructions. It 

(continued on next page) 



Listing t. 



L. 

II .,-■.... 
1 0010 

:.-^..>- 

I WHO 

INN 

'•• 

I.-.- i. 

tee » 

100*0 
:.•:..■ 
:•■::-• 
:.>!,..> 
10130 
10140 
16150 
101*0 
10170 
10100 
101 W 
10230 
10210 
lO-ri-o 
10230 
10240 
: o. : ,- 
102*O 
10270 
:.'. --• 
102*O 
103O0 
1 0310 
10520 
1O330 
10740 



fr£rt*» eft-: T'lr t l*ar .rMr.r (outtnat 
MHH 2* =«» l-«S2. by O 3 Pact-alt 

F£H*a Put turtla "ino" in <*ntra of f<raan. pointm* up. ran down* 

PEM*» *rr3 r«lO> to d Mu J n vnlla 

t€F PROCIPIllHlt • 

fHXIHl -t I 'lno.t46.512.0MMH** Position and •Ml* 

peOCTRTLPEHOOUH' ti*j><P£m» Put lha pan do*»n 

PPOCTPTLfEMCW-' lno.7>:REK«* 7 fill «al*cl liMU in IM ■«-!* 

IHGMMC 

HHm IVya turtla " too' tor "to" unite in th* direction It l< ra<tf>*. 

REM** K«aa a racord of tha position ir it aoa* «w*r in* rerMn adaat. 

C4TF PROCTPHMC»»I< tno. 11 ' 

t.-TPYLXi Iwx'td^&ItKRMCKlfcTUX tno.. - .IPEM" Oat tha Mu -».|» PorlllOh 

t»»7P.YLV< tt»'.td«COS':ft*s><T»Tl_M<,lr*;> '*RErl»» and tha » «••. POaltlon 

PHXTPILf«"CTO- tno. < . <- , iRfH** mluilli «*•-•• tt 

Er«f*oc 

REM** Mow* turtla " tno" to <t».l»). drauma a Una in th* talactad 

REM** colour if th* -pan- ifl "down". 

MP PftOCIRTLMOUCKn tno.t- . (•» ■ 

OCCA. O. TPTLCCC*. tno.t PEM** Salact th* forapround colour for thlf turtla. 

raV* TPTU<« tno>.T*tTLV< tno>tlcErl*" Put duraor at turtla'* durramt '%>iitiori 

PLOT .1.7RT: t<«JM- IW. • ■ . trip* *•• [ir*u tha lina. if r*r. If doun 

TP.TLX.. tno/-t"iPtH*« Paiat... 

TRTLVc tn6.- tytPlM** ..tna aolntar* 

DCfWC 

P1ZH«» Turn turtla "tno- thrown -ta- daar*** in a clocavls* diraction. 

C*TF PROC TPTLTlJUMt tno. la> 

la>ta*TI(TLA< tnoJ.'RCrtaa Oat r*u anal* 

Pr?0CTRTunj»!HTO< tno. ta':PEH*« wl«U» rat It to tna nay anal* 

BM not 



I..-..- 
losro 
:..- ... 
:<•• "• 
1O40O 
10410 
10420 
IO430 
IO440 
10450 
104*0 
IO470 

! ,'■; •.- 
104*0 
IO5O0 

iosio 

10520 
1053© 
1O540 
10550 
105*0 
lOS.V 
10530 
!.•-. ..- 

I M«0 

!.». >• 
10*20 

lotvso 

10*40 
10*30 

IM64 

imm 

:;.. .. 

io*^o 

:. ..vn 

10710 



»tlt»l -1 i./rtla -tno- to Point »t anala "•»-. 

C4IF PROCTRTI.TURM1CI' Ino. t»> 

ta-ta Hot. 3*0tP£rl*a Oiw revolution only 

IF t»MSO THEM t»ata-3«0iP£fl«a *v.'U«t tn« ranaa of anala 

IF (*<-|90 THCm ta-ta>3oOitrCM>> ...to -!*• to •!»» 

TrlL«it«»t-UlHM». Sat I I 

Dttmoc 

PEn*« Position a turtl* 

KF PPOCIPTUMT" tno. t-. ty. la • 

TPTLX'.tno..t. 
TPTIV* |r«J>t< 
TPTL^'. trr...-la 

■NM Ml 

PEM** Sat turtl* "tno- to fa r*\it to 4 rau 
t*P PPOCTPTLPeraX»*m tno. 
TttTLMMrK tno>-l 

EHC-PROC 



1 ina a* It »<>■** 



•itu* I rdx colour coda* 



PEH» Sto» •((»■ drauina 
VEF PROCIRTLPCfaJP< tno> 
TPTLCH3IJIK tno'-O 

IK.Ifu 

PEH«a Salact » loalcal colour for turtl* 
tCF Pt*OClPn.Pe«CX<lno. t<ol> 
TRT«.C«.<lno>-t<ol 
E«d>PCPt. 

FEM** Urit* th* BlriM Kald in -t»»a«a*- at POPItlon of *>irMa 

PE««* ultKut duturbinp th* turtl* 

D€F F-PfX tMLM£S-S< tno. taHll 

taxi 5IPCH*-* Marv* curfdri 

nam. TPTL>:- tno.. TPTLV- tno.ipema Poxttior. ^uraor 

PftlHI tw*< i»: JFEri** print th* hiiim 

«.CO 4II-I.I1*. .trtlllt CU'fOlf 

EMBPM 
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(continued from previous page) 
moves the chosen turtle the defined distance in 
whatever direction it happens to be facing. 
The distance is given in terms of the standard 
BBC graphics layout of 1,280 by 1,024 — thus 

PROCTRTLMOVE<2,640) 
would move turtle 2 a distance equivalent to 
half the horizontal width of the screen. If the 
pen is down, the turtle will draw a line behind 
it in the selected colour. 

ProcTrtlMoveTo. This procedure would 
normally only be used by ProcTrtlMove but is 
available at any time, if you insist on using it. 
It moves the turtle to a position defined by the 
BBC's normal X, Y system, drawing a line 
behind it as it goes. 

ProcTrtlTurn. The second of the two 
fundamental turtle-graphics commands, this 
procedure turns the selected turtle through the 
given angle, which is defined in degrees. Any 
angle may be given, including those greater 
than 360°. Nothing is visible on the screen 
when you Turn, but the effect appears when 
the turtle is Moved. 

ProcTrtlTurnTo. Like ProcTrtlMove To, 
this routine is intended for use with other 
procedures, but is available at any time for 
setting a turtle up to an absolute angle. 

ProcTrtlSet. This routine sets a turtle to any 
absolute (X, Y) screen position and angle. The 
turtle moves without drawing a line, but it 
retains whatever Pen and Colour selections 
have been made. 

ProcTrtlPenDown/LIp. These two pro- 
cedures instruct the selected turtle to start and 
stop writing respectively. 

ProcTrtlPenCol. To choose the colour lines 
which a turtle is to draw, use this procedure. 
The colour is defined by a number 
representing a logical colour — which you may 
redefine to any true colour by the normal 
VDU 19 command — and the computer reacts 
as usual to colour numbers greater than those 
which are available in the current mode. For 
instance: 

PROCTRTLPENCOLI1.2) 



in Mode will actually select logical colour 0, 
drawing the background colour and erasing 
whatever it may cross. 

ProcTrtlMess. Finally, to write a message at 
the current position of any turtle, use this. It 
writes whatever is in the given string without 
moving the turtle. 

You have probably realised that some of 
these procedures are, actually, redundant in 
the sense that it is quicker and easier to 
address the appropriate array directly. In 
particular, ProcTrtlPenDown/Up/Col can all 
be performed as simply, and slightly faster, by 
directly accessing the arrays. They are 
included, however, to make the set of 
procedures complete and compatible with any 
other turtle graphics systems you may come 
across. 

It might be a good idea now to have a look at 
some examples of turtle graphics in action. 
Listing 2 gives a very basic, even crude, 
demonstration. 

This is a simple program to draw a line 
around the screen under control of the left and 
right arrow keys. As written it will only run on 
a 32K machine, but it is easy to alter line 120 
to, say, Mode 4 in order to get around that 
problem. The program uses just one turtle, 
which starts off in the middle of the screen, 
and then crawls forward. 

The heart of the program is the Repeat Unit 
loop at lines 200-300. These lines repeatedly 
move the turtle forward and then check to sec 
whether specific keys have been pressed. As 
you will see from the program the right arrow 
will turn the turtle right 5° on each pass 
through the loop, the left arrow will turn it left 
the same amount, and the U and D keys raise 
and lower the pen to switch the line off and 
on. 

To change the colour, press C; the program 
will then wait for one of keys to 7 inclusive 
to be pressed. Once one is pressed, the turtle 
will move off again, leaving a trail of the newly 
selected colour. The whole thing carries on 
until the Q key is hit. 



Two points about the routine may be of 
interest. CHRS224 is defined - in line 90 — 
as a little arrow, which moves around with the 
turtle to show where it is. Without it, you 
could get lost when the pen is up. Secondly, 
the keys are interrogated via ?215; this is 
quicker than the Inkey() function, and makes it 
easy to react repeatedly to keys which are held 
down continually, as when the turtle is being 
turned. 

The second example — listing 3 — applies 
turtle graphics to drawing many copies of the 
same shape, each one being of a different size 
and angle. It is a good demonstration of the 
way in which this type of graphics lends itself 
to rotating and scaling a display without the 
need for complex mathematical routines, 
which would probably otherwise have to be 
developed especially for each application. The 
program can be adapted to draw a wide range 
of shapes but, as it is presented here, it draws a 
complex spiral pattern which creates an 
attractive shell-like display. 

Its heart is ProcPolyg(n,l,a), which draws an 
n-sided regular polygon, with a corner at the 
screen centre, of side length 1 and at angle a. It 
uses Turtle 1 to do rhe job, initially position- 
ing it at screen centre, and then steadily 
Moving and Turning it to complete the 
drawing of the polygon. 

The advantages of a general routine like this 
is that it can draw a polygon with any number 
of sides from three up. The more sides it has, 
the more the shape looks like a circle; in this 
case, the program draws 20-sided polygons, 
which are as near as makes no difference for 
most purposes to a circle. 

The main part of the program is the simple 
For-Next loop at lines 120-150 which steadily 
adjust the angle at which the polygon is 
drawn, while at the same time increasing its 
size by means of the Length = Length + 2 
instruction in line 140. The effect as the 
pattern develops on the screen is of a series of 
circles which grow as they roll around a 
central point. I 



Listing 2. 



Id 

. " 
"JO 

«| 

5© 
6© 
7© 
SO 

•■■ 
:,•■' 
■ 10 
120 
ISO 
140 
ISO 
160 
170 
ISO 
19© 
200 
2)0 
220 
270 
240 
250 
260 
270 
2 SO 

',.,» 
310 

at 

330 
340 
35© 
368 
370 
380 
'.'..• 
4O0 



REM** £u*»]<f pt.>*ran> ».o d**x>nstr*t* Tur tleorarhi <t 

REM** The turtle Moves across th* screen, and it steered with 

HEW** If* ruht and loft irrwi 

MM** r T*l ren can be rut u* and 4«uh> and th* colour chanted 

REM** 29 -Sep IWJ. bv t> £ Peckett 

ROW S*l up the arrays needed b* rurtlovraphlc* 

MX TPTLX- I >»TRTLV< 1 >>TKTU»< : >- rF-TLCOt.il ;.TRTLlx>*K 1 • 
"<H.li.-.224.2r-9.6.4. j2.1<i.e.«.0.aiREK«» Pointer clnracUr' 
P*-CHPl:.-24sP£M*« Thlr will show where the turtle Is 

nooei 

*FX 11.0 

♦fx 4.2 

PROCTRTLINITO jiRErt** =et UP turtle 1 

6C0L 3.7!PROCTRTLrCS-S'.l.F-*>:R£H*« Point to turtle 

PEPEmT 

6C0C 3.riPROCTPTLKCS5il.P*>lR6K«» EC* function flashes the pointer 

PPOOPn.HC*-*'. 1 . ;->iKEr»«* rto->e forward 7 units 

'iCOL 3. 7lPR©CTRTLHESS.<l.Ps, :««**♦ Flash turtle roinler 

PEN** Vie ""•Jir." for hteh-speed read of keyboard 

IF ?215»249 THEM PROCTPTLTURN< 1 , 5) I REM** Go rithl" 

IF 1*213-153 THEM PROCT KILT URN < 1 ,-3> iftEIW So left- 

1F 7215-101 THEH PROCTRTLPEHOP<.l>lR6M** "O" to lift Pen up 

IF ?21S-17S THEM PROCTRTLPEHD0WN< 1 >i«M» "L>" to rut fen down 

IF 7215-210 THEM PROCN£UC0L< 1 >■ REH*. "C- to chanee colour 

UNTIL IHKEV*0--0 ,, !REM»« Quit"? 

•FX 4,0 

•Fxii-S© 

END 



REM** Choose a new colour 
DEF PROCNEUCOL<tno> 
LOCAL (col*. tcol 
REPEAT 



410 tcol*»<i£T«lREn*» Qet a kev 

42© UNTIL tcol*>-"© _ ftHD tcol*<-8"JREM** Make sure if* a colour 

430 tcol-v*K< tcol»>iREH** Convert to a loeical colour nueber 

440 PROCTRTLPENCOL': tno. IcolllREMa* Heu colour 

450 ENDPROC 



Listing 3. 



10 

20 

30 
40 

so 
«o 

70 
80 
90 

lee 
no 
120 

130 

140 

150 
160 
17© 
ISO 
190 

200 

210 
220 
230 
240 
250 
260 
270 

290 

310 
32© 
53© 



REM** Draw a irinl pattern with B8C Tur lleeraphics 
w-n»» ?6 Se» 1982. bu S Peckett 

REM*- Set UP the trrtvl for tur tleerer hi cs 

OIM TRTLX<l>.TRTLV<l>.TRTLrtv 1 '. TRTLCOL< 1 >. TRTL00UN<1> 

M0PC4 

.'•ti 19. l,2.e.e.0iREH** Oreen linen on a black background 

REPEAT 

CLQ 

Leneth— I3IR£M«» Initial leneth of each side of the rolveon 

FCe> Ansle-0 TO 360 STEP 10 

PR0CP0LV<i<20. Leneth, rtnele>:REM«* Draw 20-elded rolveon* 
Len*th-Len*th<-2:R£n** Each one will be a little larver 
NOT Anele 

UNTIL <j£T»--0-!ftErl»» Pause - finish if "O- la pressed 

EMD 



REM** Procedure to draw an -n"-*ided reeular *olveon, side leneth "I' 

REM** with a vertex at screen centre and the first side at anele "a" 

FEM« to the vertical. 

OCF PROCPOLVG<n, l.a> 

LOCAL counts, an* 

PROCTRTLIHlT<l «iREM»» Initialize turtle 1 

PROCTRTLTURH<l.a':REM«* Turn for the first side 

»ri*>3*0/nt REM** Turtle f*u*t turn this Much at each vertex 

FOR <ouni:-.»l TO n 

PR0CTRTLr10UE<l,l>iRErt*» t'rau a side 

PROCTRTLTUfthK l.»n»<spen*» Turn for the next side 

NEXT count:; 
ENDPROC 
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From Scotland's Capital comes quality software for the £■ 

'ZX Spectrum and VIC 20 # 



The Quest (48K— Spectrum only) 

(One of the most exciting adventure 
games currently available). Fight your 
way into the depths of the complex in 
your Quest for the Holy Grail. Discover 
Gold and Precious stones, buy weapons 
and Magic wares from a trader. Battle 
with one of the many Monsters. Up to 
1500 locations may be searched in the 
course of a game. Full sound effects and 
save game facility. — Only £5.00 

Starf ighter (16K - Spectrum only) 

All action, full-colour, graphic machine- 
code. Space-battle with devastating 
explosions. On screen scoring artd high 
score kept. The longer you survive the 
more difficult it becomes. — Only £5.00 



Orb (48K-Spectrum ; I6K-VIC 20) 



Make your way through the under- The Island * F 

ground labarynth in your search for the - Only £5.00 

dreaded Orb, which you must destroy. ,^^ 

Encounter many Monsters, discover »^ 

Treasure and try to remember your Dealers 
route so that you can get out again. Full 

sound effects and save game facility. Attractive 

- Only £5.00 Agencies avail 



Games Pack (Unexpanded VIC 20) 
Alien * Road Race * 
The Island ■ Pontoon ' 



Attractive Discounts & Exclusive 
Agencies available in most areas. 



Star Trek (16K Spectrum. 8 K-VIC 20) 

Save the Galaxy from the Klingons using 
your rapid-fire phasers and photon .. ■ 
torpedos. Automatic short-range scan, • 
Galaxy map and Star-lwses. 
Full sound effects and 10 levels of i 
difficulty! Only £5.00 



Please Supply 

The Quest (C6 00) D Ofb(CSOQ) 

Star lighter (C5 00) D Star Trek(C5O0> 
Games Pack(£5CO> D 



t enclose a Cheque/ PO lor £ 

Name 

Address 



Please slate machine type 



All prices include P8P and VAT 
IMPACT SOF TWARE 

70,Heditxd Avenue. 
EDINBURGH EH13 08W 
TEL 031-441-425? 




UK Software 




A FANTASTIC RANGE OF 



LATEST CASSETTES 



CASSETTE 13- HYPERDRIVE 
A new, very addictive machine code arcade 
game. Guide your laser tanks around the 
network of passages destroying the drone 
Aliens - but beware, evil OTTO lies in wait! 
Only £5.95 inc. Model B (or A+32K) 



FOR MODELS A AND 8 
ONE: STAR TREK (8x8 Galaxy. Klingons. Phasers etc.) and 
CANDY FLOSS, the tremendous new game everyone is talking 
about* 

Only £5.95 inc. 

TWO: HANGMAN. KRYPTOGRAM. DICE. BEETLE. GRAND 
NATIONAL and MUSIC 
Only £3.95 inc. 

THREE: MUTANT INVADERS (arcade game). Can you destroy the 
Mutants before tney destroy you with their radioactivity. 
BREAKOUT (arcade garret Superb version. 6 skill levels, l or 2 
players. 

Only £5.95 inc. 

EIGHT: Model A invaders. A superb full feature machine code 
teletext colour graphics version ol the popular arcade game. 
Only £4.95 inc. 

FOR MODEL B ONLY (A+32K) 

FOUR: BEEP-BEE8. Excellent version of the popular Simon' 
game Very much enjoyed by children, great tun at parties' 
Includes the choice ol the number of colours and sounds 
Only £3.95 For model B (or A+32K) 

FIVE: BEEBMUNCH (arcade game). Our version of the Pacman' 
game. Tremendous version containing multi-ghosts, templing 
fruits, superpoints, screams etc. 
Only £5.95 inc. 



CASSETTE 14 - STRATOBOMBER 
Another new highly colourful machine code 
arcade game. Can you keep the enemy fleet 
at bay long enough to destroy the nuclear 
reactor of the rogue Star Ship before it 
destroys your home planet? Superb Graphics. 
Only £6.95 inc. Model B (or A+32K) 

SIX: SUPER HANGMAN. The special feature is the high- 
resolution animated man. Marvel at the detail of his clothing and 
witness his impatience! Contains many categories 
Only £3.95 Inc. 

SEVEN: 3D MAZE Battle against the dock to escape from the 
mate, with the computer showing your view in 3-D each slep you 
take' 

Only £3.95 inc. 

NINE: Contains Model B invaders A superb lull feature adaptation 
of the arcade 'Space Invaders' game. Play normal game of choose 
from the many options 
Only £6.96 inc. 

TEN: Wordpro Cassette based word processor for Epson or 
Seikosha printers Features right hand |ustilication. alter, delete. 
insert etc.. etc Complete with manual. 
Only £9.95 inc. 

ELEVEN: ATLANTIS. The superb fast action underwater arcade 
game. This game features all the usual Atlantis/Scramble features 
- guide your submarine Nautilus along (he undersea landscape to 
reach your ultimate goal - Atlantis. 
Only £6.95 inc. 

TWELVE: FLAGS This model B (or A+32K) program uses hires 
colour graphics to display world Hags and tests your geography at 
the same lime 1 Have tun while learning. 
Only £3.95 inc. 




CASETTE NINE 
Actual Screen 
Photo 



L 



A a m 



J 



UK Software 55 FiTZR <> Y road, bispham, Blackpool, Lancashire. 
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Atomic-powered word processing could make all those 

Christmas thank-you letters less of a chore. 

Geoff Byrns shows you how. 



A WORD PROCESSOR is ideal for writing reports, 
newsletters, circulars and personal letters, or 
for preparing any text where you may wish to 
make copies or alter slightly before printing. 
Written mostly in Basic, Scribe allows just such 
flexibility. Text can be stored to and loaded 
from tape and a brief rundown of its features 
will illustrate what Scribe has to offer. 

The word processor program has the facility 
to insert from one to 64 characters of text; to 
erase single characters or any size block of 
text; to allow text to be dumped onto tape; and 
to load text from tape. It can also carry out 
character or block movement of text, and 
replace text. 

Control codes for the printer are embedded 
within the text and new lines, tab, and double 
width characters can all be generated under 
software control. You can also view text — 
even though text is echoed to the screen whilst 
typing it may be desirable to review the text 
periodically. 

Choose your width 

The printed line width may be chosen by 
the user. It is set at 64 and all printing is 
controlled to disallow broken words at the end 
of a line. 

The program occupies most of the lower 
text space, including an 800-byte buffer for 
memory transfers and a scratchpad, but this 
can be reduced considerably by fully abbrevi- 
ating the Basic keywords and using multiple- 
line statements where^ possible. 

Like any piece of software the more you 



know about it, the more you can get out of it 
and it becomes possible to alter the 
program to suit your own purpose. The 
best way to get to know Scribe is to use it — 
but first a complete review of its commands is 
in order. 

On running, the program sits and waits with 
a blank screen for you to type. This could be 
described as the typing mode, as opposed to 
the command mode which is described later, 
in the typing mode all keyboard characters 
except the Return and Copy keys are accepted 
as text, which is then copied to the upper text 
space and echoed to the screen. The upper text 
space is an idea! repository for text and it 
allows the equivalent of something like four 
sides of A4 paper packed with words — 
enough for most purposes. 

Inverse characters are taken to represent 
upper case, and normal characters represent 
lower case opposite to the usual practice. In 
this way, the keyboard is used as one would 
use a typewriter. Since most mistakes are 
noticed during typing the normal use of the 
Delete key is catered for. Incidentally, the 
Repeat key may also be used with any other 
key as standard and when any key is pressed, a 
short blip from the internal speaker is 
produced which has proved a great aid to 
typing. 

To leave this mode and enter the command 
mode one merely needs to press the Ctrl key 
and simultaneously press the Copy key. The 
Atom responds with a blip and moves the 
cursor one space forward. At this point, Scribe 



ATOM 



- - Q 




expects the next 

key-press to be a command 

from the following list — an error trap is 

included for those with shaky fingers should 

an incorrect key be pressed. 

S Save text 

allows text to be dumped to tape. Once this 
has been successfully saved the routine returns 
to the typing mode through the View routine. 



REH SCRIBE 2.T J! <C> C.U.BYFNS 1982 

3 DIM H<64>. J<S4>, II<3> 
JO H-#8202tB-fl;F*8,;X=#?8E€>;<?«a 
13 U-64 ;REM W'WIDTH CHANGE TO SUIT 
20 DIM LL<7>>F.I-0TO10.LL<I>— ItH. 
23 F.U-8T01 
3C P-K2800 
?? P.»21 
35E 
49 LLO JSF*FFE3.STN»30 JSR LL2; LDfl*80,CI1P*l* i BCS LL7 

42 JMP LLO' LIT" FT? 

43 LI 1 ;.t>n(?3t:CW»|i8e;eCS LL3;LDA»30<JSP#FFF4j .LL3 RTS 
50LL2 LC«<?#SF, LL-1 LDflfiUFFiSTftttdW "LLS DEC*31,e>IE LL3 
S3 LDflttBC02EORe4.STfs»B002;OEXyBNE LL<*;RTS 

60>LL6 LDflSS. jSR»FFF4..LPfiC32i JSR*FFF4;LDfl«8< JSMFFF4 jRTS 
1003 

105 P.«6-P.*l? 
HO N. 

2©e DO PFK T'CCFF- TEXT FROM KEYBOARD 
263 LI. LLO 



205 IF ~»80»127 Ll.LL6.fV-H- 

21© 'p.»f#80>R"»:-#Djfl-ft*I 

215 ir P.-.H9-FC G.t 

223 LI.LLI 

230 UNTIL TttBeOl-lM 

23! i- ft-\, rR=#e:«ieooo 

240 LI. LLC 

243 IF "480*30 

£J5 IF '(•SCI""! 

250 IF '#S0-73 

255 if ?#se«e« 

MO IT -«80«83 
265 IF '#80-7$ 
278 IF ?#8e-£? 



l.*o«»D.G.,2P? 



G.J PEM PP I MT POUT IKE 

CA .REM CONTROL CODE ROUTINE 

.».REf1 INSERT ROUTINE 

:.. rem view routine 

. ' REM SflVE ROUTINE 
G.v-REM LORD ROUTINE 
C.c-PEH ERRSE POUTING 
-80-82 Z.r F17M PfPLRCE ROUTINE 
280 IF H80-77 G.r REM MOVE ROUTINE 

298 IF '#80>2r -. •. i 0*0 k«s* ".'TRY RGfiTN" C.2O0 

299 Eli! 

30©Pfl»&H»f> F.«12.".*2! P.« 

305 F.»32 

3:0 00 

313 IF MK16 CP -iT 139 .. 

320 COS. 1 .REH FIND LENGTH OF WORt 

325 IF M>W P.«I?f».~ O-O+l /IF 0>59 GOS.* 

3"fft rl-H+L 

335 IF H>W R.«13;M-0, rt"M*L, 0-0*1- (F 0>S9 COS. A 

350 F.T-0 TO L-1 

333 IPWS"T-3£;P." " G. ?70 

337 IF fl'T<63 fl.fW>32P.*<n?T>,C,3?0 

360 P.*<fTT #20>;PO1 'J 'LOWER CPSE CONVEPSIOM VICE VEP«P 

\T0 U. 

REM ECHO TO SCREEN 

?sn if.n*L 

390 U.tfl*#0 



395 P.»13 

400 R.»6,P.»3.G.209 

3001L-0 

3IO DO 

?::. If 'F1M28 G.3I7 

315 i 

5J7 RkR*1 

320 U.7P-32 OR 7fi«»0 OR 'f»128 

330 A*fl-L.R. 

608sP.«3,P.«6'F.T-0 TO L-1 

610 P.t'fl'n 

620 N. .P.*21;P.»2:R. 

300cIF F»t RNP 'fl*161;P.»15;F-O,G.S50 

803 IF ?R»161iP.»14.>F-l 

810 IF - »fl-162.iP.«13jP.«32.n-0(5-9*l 

823 IF ->ft-163 M-M+8.F, 1-0 TO 7;P.»32'-. 

S50 fl-fl*SiC.313 

900fcLI.LLO 

903 IF '»30«6S-?fl»I61 

910 IF '4S0-78. ?fi- 162. P. »4R tP.MO 

913 IF -•30-84 ;?FI-163>P." 

930 fi»ft* !.•?«-#[> ;G. 200 
1O001P. ' 'IN. "INSERT TEXT FROM-'SJ 
1010 IN. -TEXT TO BE INSEPTED"'»H 
1015 II<0>-fl.IK2>-n;fi--B 

1020 GOS.fjREH FIND MfiTCH BETWEEN *J RNO TEXT 
1023 IF F-0 COS.b.C. i 
1030 R--f*n.EM< J>>D»LEN<H> 

1035 GOS.O 

1036 G. 1090 

104CoOO :R£M OPEN TEXT WINDOW TO ALLOW INSEPTION 
1O30 IK3>«II<0>+£> 
1060 7IIC3>»?JKeJ 
1070 II<0>«tK0>-l 

loeo u. ncoxftiR. 

1090 P. 1-0 TO LEN<H>-1 

1100 fVI-H?! 

1110 N. 

1123 fi»LEN''H>+IK2:>;G.v 

l300fF-0 

1510 DO 

I52e IF 'fl-'J GOS.u 

1330 fl-R*! 

1340 UNTIL ?«•«> OR IK1 >«LEN<:j> 

1330 R-ft-1 

1360 IF IKI>-LEN>:J>jF«1 

1370 II<1>«0>R. 

160OuiIK1>-0 

1610 F.I-0 TO LEU J-l 

1620 IF fl'IOJ'I-I'LEN J, G. 1640 

1630 IK 1>-II'. 1 >+l 

1640 H, ,R. 

J700vP.«l2P.«l'» 

1783 F.I«0 TO fi-B-1 
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SCRIBE 




L Load text 



allows text loading from tape. A beep 
signals successful loading and loaded text is 
automatically displayed. The text may then be 
added to or manipulated. 

I .Insert text 

Respond to the prompts as they appear and 
single characters, words or sentences — up to 
64 characters long — may be inserted any- 
where within the text. Remember that the 
ASCII code 32 is a space and just as much a 
valid character as any other — so if you want 
to insert a word or sentence after another 



1 I (JJJ — ■ word, treat 

the space as a normal character. 

E Erase text 

Allows for single characters, words or entire 
blocks of text to be erased. Again respond to 
prompts as they appear treating a space as 
previously outlined. 

M Move text 

allows any amount of text up to 800 characters 
to be moved from anywhere to anywhere 
within the text. 

R Replace text 

offers a full global search and replacement 
facility. The replacement can be longer, shorter 
or the same length as the target text since the 
routine contains the necessary logic to cater for 
all circumstances. 



i-er if 'itese !■>??? i»ap. ■ c. 1720 

1718 P.BCB"! ) 

1720 H. 

1723 P.«1S,C.20B 

1 S«0*X . « 1 2 ^#e2eO-P^£56 I '«8201 -IV236 

is: e 2-FOUT"" 

-.3:2 bput r.»Afi.wftjT 

1813 E-8-2-PUT Z/<A-E) 

i32o r. I-E TO fl 
1023 BPUT S.'I.UfttT 
1839 M. 

1346 G. V 

I85C P.*I2>Z»FIN" 

(8SS £=6-2.00 ij. 9GET Z-»Rfl 

I860 I -GET Z 

i 363 F.N-8 TO I 

1656 E^H-BGET 2 

tare w. ,p.%t 

1399 A«' , *32Ol*236+?#9280 

1383 G.v 

ISCCtr '. '"J IN. 'ERASE FPOT1"»J 

1910 SH8>-A,A-B 

1928 GOS.f 

1925 IF F-0 GOS.biG.e 

1930 fl=fl*LEI«J> 

:?40 tl< 3>-A 

-.933 P. ■ . IN. "ERASE TQ"»J 

1368 GOS.f 

1973 D-A-IK3) 

1990 1-0 

1998 00 

1995 ?< 113*1 >-A*I 

2033 1=1+1 

2818 UNTIL IK3>?I-»0 

2828 fl-IKOJ-D 

2030 G.v 

2188bP. «J' HAS NOT BEEN LOCATED'' R. 

2283*F. 1-3 TO LENXH>-1;REM URITE IN HE14 TEXT 

2218 fri«H'I 

• II. ■ A-A+LEN<H'>,R. 

25Q8*P.»13>F. 1-8 TO *P.«I3N. Q-3P. 

?803r-G-0 

3810 P. :■<. " REPLACE THE FOLLOWING" «J 

:-028 IN. "UITH "'•H.2-8 

3828 IF H7CLEH H-l >-93 2-l.H^LEH H-l >• 13 
I 3838 IKO)*I!<J)'H-R'B 

30*0 :r LEH<H»LEIKJ> G.4818 

3038 IF LEN<HXL£N< j. G.3810 
'. 3869 DO 

3878 GOS.F 
, 3338 IF F»3 ANf> G-8 GOS.fc.iGOS.cJjG.430O 

?09? G-l 

^395 IP F GOS.h 

38?7 IF Z F-8;A=II0 



4888 UNTIL F-0;A»!: Z 

4885 G.v 

4818 D-LEfK H j-LENf i ■ 

4815 DO 

4020 COS.f 

4C38 IF F-8 A, G-0 GOS.b(GO3.dC.5O00 

4033 C-l 

4848 IF F GCS.»'G0S.hiIK2>"IK2 '-f« IK8>»I1 

4030 IF Z F-8 

5808 UNTIL F-8 

5082 A-II2 

5803 G.v 

5818 00 

5828 GOS.f 

5030 IF F-8 fi. G-0 G0S.6,G.6820 

5833 G-l 

3040 O-LEW J >-LENv H > 

3058 IF F-8 G.6820 

5035 GOS.tvj IK2)-IK£>-D 

3860 1-0 

5870 DO 

SOS© A7I«A?< I*C>> 

5098 1-1*1 

6888 UNTIL R7I-M) 

6818 IF Z F-8 

6828 UNTIL F»8 

6825 H-II<2> 

6838 G. 

6188i<iP.'iIN."M0VE TEXT BEGINNING" '«J 

6! 18 P. ' i IN. "EHDIMG" «H 

6113 II'OWVA-B 

6120 GOS.f 

6123 IK2>-A;»J-»H 

6130 GOS.f 

6135 E-A*LEN<"J> 

6140 D-E-IK2) 

6145 IF £>>8Q0 P. "BLOCK TOO LAPGE";G.<» 

6150 F. 1-0 TO 

6153 XTI-1K2>TI 

6160 N. 

6165 I«0 

6170 DO 

6175 7<II2*I>-E-t 

-;tso t«I*l 

61S5 UNTIL II' 2>7I-tO 

6198 II<8>-i:- 3>-DiE-II<0> 

6193 F. IN. "PLACE BUFFER ftFTEP'«i 

7008 A-B)COS.f 'A-A+LEN<J> 

7883 COS. O 

7010 F.I-0 TO D-l 

7828 N. ifi-e+D C." 
7188dF.t-OTO10Oil4AIT.fi. 



The global search and replace is the default 
condition but you also have the option to 
operate only on the first target found. This is 
achieved by appending the replacement word 
with a ] as the final character before Return is 
pressed. This is an extremely useful and 
powerful command but under extreme 
circumstances it may be moving the equivalent 
of several hundred K of RAM around, so be 
patient. This command has a great many uses, 
one of which would be to personalise standard 
letters, for instance, every occurrence of M.T 
Smith could easily be replaced by Mr 
Winterbotham throughout the entire text with 
one simple command. 

Viewing text 

Another obvious example is when spelling 
or typing errors have crept into the text 
unnoticed; again these can simply and easily 
be replaced by the R command. 

V View text 

This routine prints the entire contents of text 
to the screen in paged mode. Printer controls 
are displayed as graphics characters so it is easy 
to see where, and how many, codes are 
embedded in the text. The function can be 
aborted at any time by pressing the Shift key, 
whereupon a return to the typing mode is 
executed. It is unfortunate that the Atom 
screen is fixed at 32 columns wide, since the 
ideal would be to have the same width screen 
as the printer, but in practice I have not found 
this to be detrimental to the layout of any 
printed matter. 

K Printer control codes. 

This is really a command with sub-commands. 
On entering the command mode by pressing 
the Ctrl and Copy keys, then pressing K steers 
the user to a routine which expects one of 
three other keys to be pressed. These are D, 
N, T. 

D toggles on the double-width printing and 
all characters encountered after this control 
code are double printed until the next D code 
turns off the effect. 

All these control codes are transparent to the 
user — that is, they do not appear on the 
screen or get printed out. But you can see 
them when you use the V view command. The 
N code forces a new line in the Printed output 
and is useful in producing the desired layout. 

The T code produces a tab of eight spaces. I 
have implemented a software Tab in this 
application since different printers have 
different methods of implementing the same 
by hardware — so this method should be 
universal but could easily be substituted to 
suit your own printer. Any number of the N 
and T codes may be used to obtain the desired 
format. 

P Print text 

Once this command has been invoked the text 
is sent to the printer formatted according to 
the control codes. The routine also ensures 
that no broken words are printed at the end of 
lines and auto-paging of the document is 
under software control. During printing the 
text is echoed to the screen. 

The program itself is modular in its 
approach. I trust this can be seen form the Rem 
statements in the listing, which incidentally 
should be omitted from the working copy of the 
Program since some of the coding will thn 
occupy the buffer space. 
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OUT 




'Life would be so much easier with an 
Amber 2400 Matrix Printer " 



AMBER 2409 
MATRIX PRINTER 

LOW RUNNING COST USING 
PLAIN PAPER 
USED WITH MANY COMPUTERS 
INCLUDING BBC ,UK101, ATOM 

DRAGON,NEWBRAIN,ATARI , 
TRS-S0>VIC-20 AND MZ-80K 



£ 78 

+VAT & £2.95 P&P 
Or for details send a 
large SAE to : 

AMBER CONTROLS LIMITED 

Central Way 

Walworth Industrial Est. 

Andover 

Hampshire SP10 SAL 



MICHAEL ORWIN'S ZX81 CASSETTES 

The best software (by various authors) at low prices 



QUOTES 

"Michael Orwin's £5 Cassette Two is very 
good value. It contains 10 stolid well 
designed games which work, offer plenty of 
variety and choice, and are fun." 

Your Computer, May '82 

"Michael Orwin has built a reputation for 
value-for-money software and his Cassette 4 
offers quantity as well as quality." 

Sinclair User, October '82 

"If each game was on a separate tape and 
selling for £5 each I would still recommend 
them. But all on one for C5 . . .! This sort of 
value for money just has not been seen 
before on any personal computer." 

"Without sounding pushy I would like to 
conclude this review by saying — if you have 
a ZX81 and like games, then you should buy 
Michael Orwin's Cassette 4." 
2 extracts from ZX Computing, Oct /Nov '82 



CASSETTE t 

(eleven Ik programs) 

machine code: 

React, Invaders, Phantom aliens, Maze of death. 

Planet lander. Bouncing letters. Bug splat. 

Basic: 

IChing, Mastermind, Robots, Basic Hangman. 

PLUS Large screen versions of Invaders and 

Maze of Death, ready for when you get 16k. 

Cassette 1 costs £3.80 



CASSETTE 2 

Ten games in Basic for 16k ZX81 

Cassette Two contains Reversi, Awari, Laser 
Bases, Word Mastermind, Rectangles, Crash, 
Roulette, Pontoon, Penny Shoot and Gun Com- 
mand. 
Cassette 2 costs £5. 




CASSETTE 3 

8 programs for 16k ZX81 

STARSH1P TROJAN 

Repair your Starship before 
disaster strikes. Hazards in- 
clude asphyxiation, radiation. 
escaped biological speci- 
mens and plunging into a Su- 
pernova. 
STARTREK This version of the well known space 
adventure game features variable Klingon mobil- 
ity, and graphic photo torpedo tracking. 
PRINCESS OF KRAAL 
An adventure game. 

BATTLE Strategy game for 1 to 4 players. 
KALABRIASZ World's silliest card game, full of 
pointless complicated rules. 
CUBE Rubik Cube simulator, with lots of func- 
tions including 'Backstep'. 
SECRET MESSAGES This message coding prog- 
ram is very txlp qexi jf. 

MARTIAN CRICKET A simple but addictive game 
(totally unlike Earth cricket) in machine code. 
The speed is variable, and its top speed is very 
fast. 
Cassette 3 costs £5. 



CASSETTE 4 

8 games for 16k 

ZX-SCRAMBLE (machine code) 

Bomb and shoot your way through' the fortified 
caves. 

GUNFIGHT INVADERS 

(machine code) (machine codel 





FUNGAL0IOS (machine code) 

GALAXY INVADERS (machine code) 
Fleets of swooping and diving alien craft. 

SNAKEBITE (machine code) 

Eat the snake before it eats you. Variable speed 

(very fast at top speed) 

LIFE (machine code) 

A ZX81 version of the well known game. 

3D TIC-TAC-TOE (Basic) 
Played on a 4x4x4 board, this is a game for the 
brain It is very hard to beat the computer at it. 
7 of the 8 games are in machine code, because 
this «s much faster than Basic. (Some of these 
games were previously available from J. Stead- 
man). 

Cassette 4 costs £5. 



Recorded on quality cassettes, sent by first class post, from: 

Michael Orwin, 26 Brownlow Rd , Willesden, London NW10 9QL (mail order only please) 
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Life is what you make it, 
and Peter Whittle certainly 
puts some zest into the 
generation game. 

Complicated pattern manipulation games 
such as John Conway's Life are ideally suited 
for programming on to a computer with visual 
display. Generally speaking, a lot of simple 
computation has to be performed to generate 
each new pattern from the previous one. This 
computation normally takes the form of check- 
ing the adjacent positions of each part of the 
pattern and then applying simple rules in 
order to generate the new pattern or, in the 
case of Life, the new generation. 

This non-arithmetic computation is very 
inefficiently performed when written in Basic, 
involving many slow For-Ncxt loops. With the 
game of Life on the ZX-81 it typically takes 20 
seconds or more per generation. However, this 
type of computation is ideally suited for a 
fairly simple machine-code routine. 

The display of the ZX-8 1 can be looked on 
as an array of 768 squares arranged in a grid 
32 across by 24 down. The normal Basic print 
statements can only use the top 22 lines, the 
bottom two being used for report codes, 
although the whole 24 lines are accessible to a 
machine-code routine. When the total amount 
of memory exceeds 3.25K a clear screen is 
padded out with 24 by 32 spaces. 

The computer blocks off" 793 bytes of the 
memory to store this display, the extra bytes 
being Newline characters to mark the end of 
each line. The character at each position is 
coded with a number as listed at the back of 
the ZX-81 handbook. The starting address of 
this display file is stored at locations 16396 
and 16397 and, in general, may move around 
in the memory — so its position must be 
checked each time the routine is called. 

The game of Life 

Briefly, the game of Life is as follows. 
Imagine a rectangular array of squares — in 
the case of the ZX-81 display, 24 by 32 in size. 
A pattern is first of all set up on the array 
either by a series of suitable print statements 
or by a more flexible program as suggested 
below. Certain rules are then repetitively 
applied to the partem which will, in general, 
change the pattern at each step. If a suitable 
starting pattern is used a very interesting 
development of shapes can be observed. 

The rules to be observed arc as follows: first, 
any square surrounded by less than two, or 
more than three, occupied neighbouring 
squares will die of loneliness or overcrowding 
respectively. Secondly, any square surrounded 
by three occupied squares will become 
occupied, that is, live. Third, any square 
surrounded by two occupied squares remains 
unchanged. As can be seen, for each position 
on the array on which the game is to be 
played, the eight immediately adjacent 
positions need to be examined to determine 
whether it lives or dies. 

With all the For-Ncxt loops needed to 
program this in Basic, it could take a very 
long time to run. However, with the machine- 
code routine to be described, even in Slow 
mode where the microprocessor has to share 
its time between executing the program and 



LOCATION 


DECIMAL 


LABEL 


INSTRUCTION 


COMMENT 


16514 


203,86 


CHECK 


BIT 2,<hl> 


Bit 2 set? 


16516 


40,1 




JRZ 1 




16518 


60 




INC a 


Yes 


16519 


35 




INC hi 




16526 


201 




RET 




16521 


42,12,64 




LD hl,<16396> Display -file start 


16524 


35 




INC hi 




16525 


14,22 




LDc,22 


Line count 


16527 


6,30 


CH2 


LDb, 30 


Co lunn number 


16529 


17.30,0 


CHI 


LDde,30 




16532 


175 




TR a. 


Reset count 


16533 


205,130,64 




CALL CHECK 




16536 


229 




PUSH hi 


For next position 


16537 


205,130,64 




CALL CHECK 




16549 


205,130,64 




CALL CHECK 




16543 


25 




ADD h I , de 


For next line 


16544 


205,130,64 




CALL CHECK 




16547 


229 




PUSH hi 


For s«aiare bems tested 


16548 


35 




INC hi 




16549 


205,130,64 




CALL CHE CI 




16552 


,:'.. 




ADD hi 




16553 


205,130,64 




CALL CHECK 




16556 


285,130,64 




CALL CHECK 




16559 


205,130,64 




CALL CHECK 




16562 


225 




FOP hi 


S'-iuare be in* tested 


16563 


37 




LDd,* • 


d has count 


16564 


i-z ■ :■ 




LD*,3 




16566 


1 96 




CP d 


■:: = 3? 


16567 


40,3 




JRZ, LIVE 


Jump 1-? yes 


16569 


61 




DEC * 


Else 


16576 


136 




ZP4 


ri = 2^ 


16571 


32,3 




JRtCDEAD 


Jumi» i f no 


16573 


203,86 




BIT 2 ■ <hl) 


Is bit 2 set also 


16575 


4w,4 




JRZ, DEAD 


Jump if no 


16577 


203, 198 


LIVE 


SET 0<hl> 




16S79 


24.2 




JR..0UT 




16581 


203, 134 


DEAD 


PES <hl) 




16533 


225 


OUT 


POP hi 


Hex t pos i t i on i n hi 


16584 


16,199 




DJH2,CH1 


End o-f row? 


16536 


35 




INC hi 


fes 


16587 


35 




hi 




16588 


35 




IMC hi 




16589 


13 




DEC . 


?eset line count 


16590 


32- 191 




JfiNZ CH2 


-=t£+ line? 


16592 


30 . 52 




-D e,52 


.,., 


16594 


■12,12.64 




LI hi. < 16396 J Dis»Uw -tit* 


16597 


3.0 




LD too. 33 




:&SQ8 


3 




ADD fi I 


t position 


16601 


14.22 




_I . 


_:■■=■ count 


16603 




;.ti- 


^2 


Row count 


15605 


35 


; J" i 


INC hi 




16606 


: 3 • ro 




3 


Bit 9 


16608 


32. •» 




JRNZ,LIFE 


lump i f *es 


166 is 


175 




R .H 


• 


16611 


- 




. D h l ■ • r- 


i a 


16612 


2J.1 




JR. 




16614 


1 .' 


LIFE 


' >< 


••e-jt' 


16615 


15 244 


OUT 


d: 


End : • '. ir.-r*' 


16617 


35 




t«c 




: Si 








: .unt 


15619 


32,238 




N ■ • 


'■ -* 


1662! 


201 




= " 




Figure 1, 













generating the display, each generation still 
takes less than one second. 

Loops are performed most efficiently in 
machine code by setting a count in one of the 
registers — normally b, c, d or e so that a, or 
accumulator may be used for arithmetic and 
the hi pair for register indirect addressing. 
Each time the program section is to be 
executed, the count is decremented by one and 
then checked for zero with the JRZ or JRNZ 
instructions; do a relative Jump if JRZ is zero 
or JRNZ is not zero respectively and the loop 
either repeated or not. 

The most efficient register to use is the b 
register because there is a special instruction 
DJNZ which decrements b and tests for zero 
in one. Another instruction type that is used in 
the program is the bit set and test group. 

In the game of Life the whole pattern is 



scanned and a new pattern is formed according 
to the rules previously defined. In order to 
avoid Saving this new pattern in its own part 
of the memory and then transferring it into the 
display file, the life/death decision is made and 
then the square marked in a way that will be 
invisible to the status-checking routine when it 
is called for the neighbouring squares. The 
newly-formed pattern must be kept separate so 
as not to interfere with the testing of adjacent 
squares. The square marking is done by 
setting and testing particular bits of the word, 
coding each position in the display. 

On the ZX-81, O, the character we will use 
to define the pattern, is coded 34H or 
00110100. Counting the bits from the right, 
starting at we see that bit 2 is a 1. The 
instruction BIT2 will test this particular bit 
(continued on next page) 
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(continued from previous page) 

and set the zero flag — if the bit is a zero — 
and reset it if the bit is a 1. The zero flag can 
then be tested by a JRZ or JRNZ instruction. 
SET and RES will similarly set or reset the 
particular bit specified. 

The only other instructions that may be new 
to beginners in machine-code programming — 
although, of course, familiar to regular readers 
of Your Computer — are Push and Pop. 
These use an area of memory set aside by the 
computer-operating system for temporary 
storage. This is called the stack and works on a 
last-in, first-out principle. Data in the form of 
16-bit words is entered or Pushed into the 
stack or retrieved or Popped from the stack. 

The stack pointer, a register we need not 
worry about here, automatically keeps track of 
the current top-of-stack position. These in- 
structions are used to temporarily store data 
out of the way, while the computer gets on 
with something else. For the readers who 
missed out, Your Computer ran a series on 
machine code from August to November 
1982. 

The complete machine-code routine is 
shown in figure 1. Briefly, its operation is as 
follows: the whole display is scanned and for 
each square the bit-checking subroutine, 
Check, is called for each of the eight 
surrounding squares, with a count of the 
number of live ones found and kept in the A 
register, program location 16525 to 16561. 

The count is then checked and bit set or 



reset accordingly 16563 to 16582. Inci- 
dentally, this bit setting and resetting will 
produce an intermediate pattern of Ps and Is, 
that is, the codes 00110101 and 00000001 in 
the display file. Once the whole array has been 
processed, it is scanned once more and for 
each equare, bit is tested to determine its 
new status and a 0, or 52 substituted for death 

— a — or life — the letter O — respectively 

— 16594 to 16621. And that is all there is to it. 
The program is loaded into the first Rem 

statement as suggested by Sinclair, so type out 
the following; remember to follow the first 
Rem with 1 10 spaces, approximately 4 lines. 
1 REM 

10 LET L- 16514 

20 PRINT L, 

30 INPUT I 

40 POKE L, I 

50 PRINT PEEK L 

60LETL = L + 1 

70 GO TO 20 
On running this program it will print out the 
location. You then type in the decimal 
numbers as listed in figure 1. Note that some 
instructions consist of two or more numbers. 
The screen printout will show that they have 
been entered properly. When the screen is full 
type Cont to continue. When you get to 16622 
type Stop. The machine-code routine will now 
be loaded in the Rem statement. All it needs 
now is a Basic set-up and operating program 
with some user-friendly embellishments. 
1 REM. ...etc 
10 LET L = PEEK 16396 + 256 * PEEK 16397 



20 PRINT 

21 PRINT 

25 PRINT 
ARROWS " 

26 PRINT 

27 PRINT 

28 PRINT 



'LIFE- 



MOVE CURSOR WITH 



PRESS O TO WRITE" 
PRESS P TO START " 
PRESS ANY KEY TO RUN AND 
BREAK TO STOP " 

29 PRINT " WHEN READY PRESS CONT " 

30 STOP 

31 CLS 

32 LETA = 345 
40 LET B = A 

50 IF INKEY$ = "5" THEN LET A = A- 1 
60 IF IN KEY$ = "6" THEN LET A = A + 33 
70 IF1NKEY$ = "7"THEN LETA = A-33 

80 IF INKEY$ = "8" THEN LET A = A + 1 

81 IFA<1 THEN GOTO 32 

82 !F A>724 THEN GOTO 32 

85 IF PEEK (L + A)^118THEN GOTO 32 
87 IF A< >B THEN POKE (L + B), 
90 POKE(L + A), 146 

100 IF INKEYSO "O" THEN GOTO 130 

110 POKE (L + A). 52 

120 LETA = A + 1 

130 IF INKEY$ = "P" THEN GOTO 140 

135 GOTO 35 

140 POKE (L + A), 

141 LETA = 1 

147 PRINT AT 0, 18; "GENERATION"; A 

150 IF INKEY$= " " THEN GOTO 150 

160 LETL = USR 16521 

165 LETA-A + 1 

170 GOTO 147 ■ 



SPECTRUM 
BUDGET PAK 




SPECTRUM 32K RAM plus SPECTRUM TOOLKIT 
and NEW SPECTRUM GAMES 

SAVE £8.45! 

For Issue One SPECTRUM - total package price only £44.95 
For Issue Two SPECTRUM - total package price only £34.95 



f 
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SPECTRUM 



HARDWARE 

32K RAM (Issue One Spectrum) Only £4250 

32K RAM (Issue Two Spectrum) Only £3250 

SOFTWARE 

Programmers Toolkit (I6K & 48K) Only £5.95 

Spectrum Games - Airport, Alien, Crabs (16K) Only £4.95 



ZX81 



A full range of software and hardware are available. Tick the 
coupon below for your free 1983 catalogue and enclose a large 

stamped addressed envelope. 



I wish to order the following: 



] Spectrum Budget Pak (For Issue One) 
U Spectrum Budget Pak (For Issue Two) 
□ 32K RAM (For Issue One) 

] 32K RAM (For Issue Two) 

] Programmers Toolkit (Spectrum) 

fj Spectrum Games 

] 1 983 JRS Catalogue . :i:: ^^ :: ^ 



Tick as applicable 



Total (Inc VAT & P&P) 



Only £44 95 
Only £34 95 
Only £42.50 
Only £32.50 
Only £5.95 
Only £495 
FREE 



Name 
Address 



Age 



19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3 JU Telephone: (0903) 65691 



Post to: JRS SOFTWARE, Department 

1 9 Wayside Avenue, Worthing, Sussex BN13 3JU 
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DOWNSWAY 



ELECTRONICS (UK) LTD. 






MEMORIES 

FOR THE 

ZX81 



The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, or 
adding any extra load to the internal 5v regulator. Trade in 
yourold 16K RAM Pack (any make, any age, any condition) 
for C1 2.50 against a Downsway 64K Memory to bring the 
price down to only £47.45 plus p & p. Without trade-in, it 
costs just £59.95 plus p & p — still incredible value! 
If you only want 16K of memory for your ZX81. the 
Downsway 1 6K RAM Pack offers the same benefits of high 
quality and low price at only £24.95 plus p & p. 
Both memories measure only 2Vi x 1 V? x 1 in. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 

* Reviewed in ZX Computing Aug/Sept 1 982 and Popular 
Computing Weekly 22/7/82. 



MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 

N E W! 32K RAM FOR SPECTRUM 




A full 48K of memory for the 1 6K Spectrum — simple D.I.Y. 

installation by just undoing 5 screws and plugging in! 

For Issue One machines (with light grey keys) — a RAM 

board of advanced design, using "state-of-the-art" technology 

— only £42.50 plus p & p. 

For Issue Two machines (with dark grey keys) — a simple 

plug-in kit of I.C.s which fit straight in to the sockets 

already provided.only £32.50 plus p & p. 

Both come with fully detailed, illustrated instructions. 



Naturally Downsway add-on memories are fully tested and guaranteed, 
but should you be dissatisfied for any reason, just return the 
memory within 14 days for a full refund (and your old 16K RAM 
pack, where appropriate). 
Please allow up to 28 days for delivery. 



DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M. DOWNSWAY HOUSE. 



Please send me: 






Qty Item 


Price 


Total 


32K RAM Board (Issue 1 Spectrum) 


C42.50 




32K RAM Kit (Issue 2 Spectrum) 


C32.50 




64K Memory io< ZX81 at trade-in price 


e47.45 




64K at normal price 


C69.96 




16KRAM 


£24.95 




Post & packing 




£2.00 


Total 




£ 



EPSOM ROAD, ASHTEAD, SURREY. 

My cheque/P.OyMoney Order is enclosed 

Please debit my Barclaycard No 

Name: , 

Address: 






NEW 

SPECTRUM 

SOFTWARE 



TRANSYLVANIAN TOWER 

In this spine chilling adventure you explore Count Dracula's dark 
tower from the dismal dungeons to the terrifying top! Discover his 500 
room maze with its incredibly spectacular moving three dimensional 
graphics. Watch out for the swooping vampire bats as you try to rid 
Die world of this Transylvanian terror! Combines an adventure with a 
maze with a fast moving graphic action game! A new maze everytime! 
With a full 'save' routine for use during the daylight hours! 48K 
SPECTRUM only £6.50 

JACKPOT FRUIT MACHINE 

Featuring holds, nudges and realistic hi.res.syrnbols. Colourful - just 

like the real tiling! 

Plus 

SUBMARINE ATTACK 

Destroy them before thev destroy you. Fantastic fast action fun. Both 

gamesjust £4.95. 48K SPECTRUM 




Richard Shepherd 
Softn/are 

FREEPOST (No stamp required), 
Maidenhead. Berks SL6 5BY. 



Promotion's the name of the game in 

'SHIP OF THE LINE' - An adventurous management game. 
Fearlessly battle your way up the ranks... encounter enemy fleets., 
survive mutiny, fever and famine... endure fog, fire and thirst... then... 
when vou think you've done well... rush home to Port for promotion! 
16K SPECTRUM £4.95 48K SPECTRUM £6.50 

MULTI FUNCTION CASH CONTROLLER 

Takes care of your Home Budgeting. Bank Account Standing Orders, 
L,oan and Mortgage Repayments. Complete security ensured by 
secret password. A budgeting bargain for only £10. 48K SPECTRUM 

•SHAKEN BUT NOI* STIRRED!' 

A James Bond 007 Adventure 

Recover a stolen warhead from the lair of Dr Death, but first follow 

the trail across continents, locale his secret island, encounter the steel 

fisttxl giant Paws, then find yourself in his underwater maze and 

hopefully find the missile... But It Doesn't End There! 

Can you resist being 007? Only £6.50 48K SPEC: TRIM 

ORDER FORM Please send me 



-tak fedapctfkb (Attack) 


,ii 


C4ilTi 


■WK 'lYunsykiuunii Triww 


,ii 


UxSO 


IKK-SJuiwifll.-IJn..' 


at 


• \ss 


46K tiliii) i>T Hit; lino 


M 


0V50 


4flK "Slvikii) lull t*>t .StimiF 


.It 
.It 


D3JS0 


•WK Multifunction Gash Omtrotfcr 


EIOJOU 


I enclose my cheque/Postal Order for £ 
payable to Richard Shepherd 






Name 






Address 








By Fust Class Pos: 
On Quality TDK 
Cassettes 



Machine 



K Memory 
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10 DIM A$<20) 

20 POKE 106, PEEK (106) -8 

30 GRAPHICS 17: POKE 708, 180: POKE 709, 124: POKE 710, 160: POKE 71 1,50: POKE 712,4 

40 P=PEEK(106):N=P*256 

50 FOR M=0 TO 1023:P0KE N+M, PEEK (57344+M) : NEXT M 

60 FOR M=0 TO 103: READ D:P0KE N+M+8,D:NEXT M 

70 POKE 756, P:A*= »**$***$$**$**$**$$$$ ■ 

80 FOR M=l TO 4: POSITION 0,13+M: PRINT #6;A$(l,M+2) ;CHR* (37) ;CHR$<38) ; :NEXT M 

90 PRINT #6;CHR*(163);" ";CHR$(39) ;CHR*(163) 

100 POSITION 18,16:PRINT #6;CHR*(163) ;CHRS(41) 

110 POSITION 16, 17:PRINT #6;CHR*(39) ;CHR*(40) ; A*<1,2) ; A*;A*;A*;A* 

120 PRINT #6;" CHARACTER SET DEMO": POSITION 0,13: PRINT #6;CHR*(163) 

130 POSITION 0,0: PRINT «6;CHR$(129) ;CHR$(130) ; " ";CHR*(135> ;CHR$(137) ;CHR*(130) 

140 POSITION 8,8:PRINT #6;CHR*(135) :POSITION 17,10:PRINT #6;CHR$<129) -CHR*(130) 

150 SOUND 0,50, 6, 6: SOUND 1,51,4,4 

160 POSITION 11, 12: PRINT #6; CHR*(10) ;CHR$ (11) : POSITION 5, 8: PRINT #6;CHR*(10) ;CHR$(11) 

170 FOR D-0 TO 25: NEXT D 

180 POSITION 11,12:PRINT #6; CHR*( 12) ;CHR$( 13) : POSITION 5,8:PRINT #6;CHR$ (12) ;CHR*(13) 

190 FOR D=0 TO 25: NEXT D:GOTO 160 

200 DATA 0,3,15,31,63,255,255,0,0,192,224,248,252,255,255,0 

210 DATA 60,126,255,255,126,24,24,24 

220 DATA 255,255,255,255,255,255,255,255 

230 DATA 192,224,240,254,255,255,255,255 

240 DATA 0,0,0,0,0,0,240,252,0,0,0,0,0,12,126,255 

250 DATA 0,0,0,1,63,127,255,255,15,63,127,127,255,255,255,255 

260 DATA 1,3,63,202,74,63,31,7,128,192,252,171,170,252,248,224 

270 DATA 1,3,63,213,85,63,31,7,128,192,252,83,82,252,248,224 



One of THE best features of the Atari 400 and 
800 computers is the facility to redefine 
character sets. One can create as many 
character sets as the imagination can conceive 
and the computer's memory will hold. 

This makes it possible to hold and display 
instantly any one of a number of character 
sets, or change the characters at the push of a 
button. Furthermore, by using Display List 
Interrupts different character sets can be 
mixed on the same screen in virtually any way. 
But perhaps the most interesting thing about a 
character set is that it takes up just IK of 
RAM; imagine, the Latin, Cyrillic and Norse 
alphabets in 3K, and each one selectable at 
will. 

To create your own character set the first 
thing to do is decide where in memory to store 
it. This is because the character set must not 
be overwritten by a Basic program and must 
not interfere with an area of memory already 
used for something else, for example, DOS. 

The ideal place is at the top of the available 
memory. To ensure that it is protected from 
Basic, first determine the amount of RAM and 
then subtract from this the amount of memory 
to be used. Next, the operating system must be 
fooled into thinking that it only has this 
reduced RAM capacity available. 

Memory location 106 contains the number 
of pages that are available for use by Basic; a 
page is 256 bytes long. This location is set by 
the operating system immediately after switch- 
ing on the computer and, during a system 
Reset, this means one is free to alter the value 
stored there at will. Therefore, placing a 
smaller number in it can seal off the amount of 
memory required for use. This is achieved 
by using the following program. 



10 GRAPHICS 

20 POKE 106,PEEK(106) 8 

30 P = PEEK(106> 

40 N = P*256 

Line 20 subtracts eight from the number of 
pages Basic can use. Four of these pages are 
for use by the new character set; 4*256= 1024 
or IK. The other pages are used by the 
display; if a higher resolution mode than 
Graphics 0, 1 or 2 is used then more pages will 
have to be set aside for the display's use. 

Line 30 sets P equal to the number of pages 
Basic can use; N in line 40 is given the number 
for the start of the new character set. 

If we are not going to redefine a complete 
character set and wish to retain the use of part 
of the original set then the internal characters 
in ROM must be transferred to the space 
reserved in RAM. To do this, enter this 
program line: 

50 FOR M=0 TO 1023: POKE N + M, 
PEEK(57344 + M) : NEXT M 

The original character set resides in ROM at 
location 57344 onwards. N, as we know, con- 
tains the starting address of the new character 
set. 

Before designing the new character set we 
must understand how a byte can represent a 
decimal number. Look at the following 
diagram — bit numbers are shown in the top 
line, decimal in the bottom line. 



H 



4 3 : 

io 



i]i]o] = 



150 



128 64 32 16 8 4 2 1 

As you can see, a byte is made up of eight 
bits, each bit can contain a 1 or a and, 
further, each bit is assigned a decimal value as 
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shown. This means that if a 1 was placed in bit 
7 then that byte would have a decimal value of 
128. In the example bit numbers 1, 2, 4 and 7 
contain Is. This makes the value of the byte 
equal to 2 + 4+16+128=150. Each character 
is made up of eight bytes and so can be 
thought of as an eight-by-eight square and, 
depending on which bits in this square are at 1 
and which are at — that is, on or off — we 
can create a shape. This is illustrated by a grid 
diagram in figure 1. 

The shaded blocks are Is, the empty blocks 
are 0s and by using the decimal values of each 
byte as we did before we find that byte = 36, 
byte 1 = 24, byte 2 = 60 and so on. 

These decimal numbers will be used to 
create the character on the computer, but first 
decide which character the new one is to 
replace. If a little Invader character is to be 
displayed instead of the dollar sign, look up 
the character's number using the internal 
iff*?"} character set table on page 
\ I If 55 of the Atari 




Basic Reference Manual. The dollar sign is 
character 4. Since each character is eight bytes 
long, to find the offset from the start of our 
character set it is necessary to multiply the 
character number by eight. 

This offset value is then added to the 
starting address of the character set and the 
decimal values obtained from the eight-by- 
eight square are then read into the next eight 
bytes beginning at that address. These lines of 
program should make it a little clearer: 
60 FOR M=0TO7 : READ D : 

POKE N + M + (4*8). D : NEXT M 
100 DATA 36,24,60,90,90,60,36,0 

Line 100 holds the decimal values that we 
are using to create our character; line 60 places 
these values into our new character set, over- 
writing the dollar sign character. 

The new character has now been placed in 
memory but it cannot be accessed yet, because 
the operating system has not been told to use 
the new character set, so it is continuing to use 
the original one in ROM. Memory location 
756 contains the pointer for the character set 



and is automatically set to 224 on power-up, 
system Reset or a Graphics command. 

Multiply 224 by 256; this obtains 57344, the 
location of the ROM character set. Now look 
back at line 40 of the program and you will 
find that P*256 gives the location of the 
character set. So, Poking 756 to P brings the 
brand-new custom character set into use. Now 
add the following line to the program or enter 
it as a direct command after the program has 
been Run. 

70 POKE 756, P 

Once the program has been Run, try using 
the dollar sign; all the other keys work 
normally. Try the program for Modes 1 and 2, 
but please note if you redefine lower case or 
graphics characters in these Modes, remember 
to add 2 to P. This is the same as using 226 
instead of 224 when displaying lower case 
with the original character set. Try the 
following lines to change the letter D. 
65 FOR M - TO 7 : READ D : 

POKE N + M + (36*8), D : NEXT M 
110 DATA 24,24,24,60,126.255,153,153 ■ 



HARACTER 
DEFINITION 

Space invaders may have more appeal then the 

Cyrillic alphabet but both are just as easily defined 

\\ with Keith Robinson's program for the Atari 400/800. 



Bit number 



7 6 5 4 3 2 1 O 



Figure 1. 



1 

2 

09 

3 • 

3 
C 

4 3 

5 "" 
6 

7 
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VIC-20 and PET INTERFACES 
VIC-20 EXPANSION SYSTEM 




FOUR EXPANSION SLOTS 
TWO SLOTS WITH BLOCK SELECT FACILITY 
ALLOWS USE OF STANDARD RAM 
CARTRIDGES WITHOUT INTERNAL 
MODIFICATION 
FULLY BUFFERED 

GOLD PLATED EDGE CONNECTORS 
PRICE 39.95 

CONTROL INTERFACE 



FOR USE ON BOTH 
VIC-20 AND PET. 
UNIT CONNECTS 
TO USER PORT, 
ALL LEADS 
SUPPLIED 
PRICE 39.95 







SIX RELAYS WITH RELAY ACTIVE LED'S 
RELAYS SINGLE POLE CHANGEOVER TYPE 
RATED AT 1A 28V DC or 0.5A 50V DC 
TWO EXTERNAL TRIGGER MONITORS FOR 
SENSING EXTERNAL SWITCHES ETC 
CAN BE USED ON OTHER COMPUTERS WITH 
USER I/O FACILITY AND 5 VOLT SUPPLY 

VIC-20 ANALOGUE INTERFACE 



f 




G 



*«1<XXX K.1WAtt 



31 O O * 



PRICE 39.95 
INCLUDES LEAD. 

* 2 CHANNEL 
VOLTAGE 
MONITORING: 
to 30 VOLTS DC 
to 2 VOLTS MIN 
SENSITIVITY 

* 2 EXTERNAL TRIGGERS FOR MONITORING 
EXTERNAL SWITCHES, RELAYS, ETC 

" 2 CHANNEL PADDLE FACILITY ALLOWING 
USE OF UNIT AS PADDLES , X-Y 
POSITIONING ETC. 

ALL PRICES FULLY INCLUSIVE 

PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY 

CHEQUES/ P.O. PAYABLE TO CLOYVALE LTD. 








CLOYVALE LTD 

UNIT 5 POLT 1 INDUSTRIAL ESTATE 
0983 854864 VENTNOR ISLE OF WIGHT PQ38 1DX 



NEW* 



Every computer needs a 

CHATTERBOX'. 

OK Spock, yo u win this time -^q awc cccg 
ZX81 - ONLY 

SPECTRUM 



for 



spfecH 



WllLIAM 
STUART 



NASCOM, VIC. PET. 
BBC. APPLE. TRS80. 
IBM, CRAY, ETC. 
(Please slate) 

At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc. PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit. 

DEALER ENQUIRIES WELCOME 



As seen on BBC TV "Computer Programme" 



*BiG EARS* 



$ 



V°'v^ 



d* 



SPEECH 
INPUT 
FOR ANY 
COMPUTER 



SPCECH 



RECOCT 



£49 



Hugely successful Speech Recognition System. 
complete with microphone, software and full instructions. 
BUILT TESTED* GUARANTEED ONLY 

PLEASE STATE COMPUTER: UK101 . SPECTRUM. ATOM. NASCOM2. 
Vic 20. Micron. ZX80781. PET. TRS80. MZ80K. APPLE II. BBC MICRO 

NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40 



ZX81 /SPECTRUM 

MUSIC SYNTHESISER (STEREO}. 
+ 16 LINE CONTROL PORT 

Play 3-part music, sound effects. 

drums etc. Full control of attack, decay 

and frequency. Input/Output lines provide 

control and monitor facility for Home Security. Robot Control, 

Model Railway, etc. etc. Works with or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full instruct ions/soltware included. r\M f\ m 

AMAZING VALUE AT ONLY £19 50 (Km 
Extra 23 way connectors at £2.60 ** ' " r\T 

£25.50 (BUILTt 



THE COMPOSER 

Music Programme for above synthesiser. 

Enter and play 3 part harmony. 

Includes demonstration tunes. Recommended £7.40 



COLOUR MODULATOR KIT £15 

RGBin.PAUUHFoutfnotforZX) BUILT £20 



SPECIAL OFFER 

SPEECH OUTPUT CHIP SX-01 

Phoneme Speech Processor 



I.C. £18 



DATA £0.60 



Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 



All enquiries 
S.A.E. please 



WILLIAM 
STUART 

.SYSTEMS Led 



Dower House, Billericay Road^ 

Herongate, Brentwood, 

Essex CM133SD. England f~\ 



Telephone: Brentwood (0277) 810244 
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IK CHESS 



Last month David Home 
showed you the board. 
This month he illustrates 
the move logic. 

As A reminder, figure 1 depicts the playing 
board and figure 2 is the Basic program used 
to enter the machine code. This month we will 
start with the main driver. Enter Fast mode 
and change line 10 to read: 

10 FOR A = 16681 or 16779 
Run 10 and start entering the code shown in 
figure 3. The next routine to enter will be the 
keyboard controller, after typing Save "4". 
Change line 10 to read: 

10 For A = 16860 to 16916 
Run 10, start entering the code shown in 
figure 4 and then Save "5". Enter Slow mode 
and type Run — be prepared for a crash. 

The machine is waiting for you to type 
either a W or B, and will respond by placing 
the appropriate symbol towards the top right 
of your screen. Try entering any letter you like 
first, to ensure that the code rejects all other 
inputs. 

Now enter a number between 1 and 8, 
followed by a letter A to H at which point just 
about anything could have happened. The 
reason for the above exercise is to determine if 
the keyboard controller is working, that is, 
selecting which keys will be accepted as 
inputs. 

At this point, it becomes very much more 
difficult to provide the reader with a 
comprehensive set of diagnostics. Suffice to 
say that we are breaking each party down into 
small routines, which can be re-entered one 
routine at a time in an effort to isolate the 
offending error. 

Alternatively you may wish to try the 
program given in figure 7 of last month's 
article. Assuming after much murmuring, you 
appear to have this bit correctly entered, our 
next routine is the address converter. This 
takes the alphanumeric input and translates it 



to a board position, Change line 10 to read: 

10 For A = 16801 to 16859 
Run 10 and start entering the code shown in 
figure 5 and Save "6". The address converter 
has a little routine tacked on to the end which 
effectively checks to see whether the correct 
piece is being moved. So now enter Slow mode 
and Run ihe program. By the way, it will 
crash again. Enter your opening colour — B or 
W — then try spare spaces and the wrong 
colour positions to ensure that these entries 
are not acceptable. Now try a correct position, 
at which point the system will crash. 

Finally, the move logic. This is going to be a 
bit of a marathon. You will be entering 170 
numbers, around 15 minutes work. Change 
line 10 to read: 

10 FOR A - 16917 to 17087 
Run 10 and start entering the code shown in 
figure 6, and finally Save "7". Enter Slow 
mode, Delete lines 10 to 15, and Save 
"ZXCHESS", type Run and hope! 

To help with error corrections look for the 
following: if the pawns do not move correctly, 
then look at the code from 17021 to 17087; 
problems with any other pieces, look at code 
16981 to 17020. There is a piece selector from 
16949 to 16980, if just one appears incorrect. 
The move tables are at 16926 to 16941, with a 
part of the pawn table at 16778 to 16780. 

Now for a brief outline covering the 
important functions of the machine-code 
routines presented this month. We started at 
address 16681 with a call to a subroutine — 
16860 — which tests for which key has been 
pressed, returning with a value in "a" which is 
compared with B(39) or W(60) to see who 
should start. Any other response will start the 
test for key depressed sequence again. 

Dependent upon B or W being pressed, a 
black or white square is placed in the "whose 
move now" position located by routine DPI. 
The next routine at address 16701 overwrites 
the From and To data at the bottom of the 
board in preparation for the new data entry 
and is effectively the start of the move routine. 



D. Home. 19S3 




Figure J. The board. 

1|REM **» LOTS OF SPACES 

9 RRND USR 1657B 

10 FOR R = 16514. TO 17837 

11 INPUT B 

12 POKE fl,B 

13 PRINT RT 1,0; R 
IS NEXT R 

Figure 2. Machine- code entry program. 
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64- S3 
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54 
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Figure 3. Main drives. 



Continuing, we have a call to subroutine 
K.T, the routine — 16801 — which accepts a 
number between 1 and 8 followed by a letter 
between A and H, puts them in the From 
position and transforms the pair of them to an 
address on the board by means of the address 
converter routine — 16806. 

The board address is then tested to see 
whether the contents of the address is either 
the current mover's piece, an opposition piece, 
an empty square or part of the backcloth, and, 
depdenent upon which, "a" is set to a specific 
number. If it is not one of the current mover's 
pieces, it returns to the start of the move 
routine. If it is a current mover's piece, the 
From position is Saved and the number of 
legal moves for the position is set to zero. 

The piece-move routine — 16942 — is 
called. This puts all the legal board positions 
that the From piece can move to into a table. 
The next data entry is also decoded by 
subroutine KT. providing a board position, 
and a status code of that position in "a". The 
"a" register is interrogated to see if the To 

(continued on page 83) 



Figure 4. Keyboard controller. 
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Figure 5. Addi 


'ess converter. 
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14 
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16 
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43 
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205 
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33 


35 


66 


24 
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23 
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19 
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32 


24 
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3 
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14 


4 
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65 


78 
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Figure 6. Move logic. 
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D. Home. 1983. 
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ZX81 & SPECTRUM 
TOP OF THE PROGS. 



SOFTWARE SUPERMARKET 



From 100's of programs, we've selected the very best for 16K ZX81 and 
SPECTRUM. These programs you'll play again and again: they really use 
your computer fully. Full TOP TWENTY listing FREE with your order 
Save £££'s on stamps and mistakes. Our selection service costs you nothing 

PROGRAMS FOR 16K ZX81 AND SPECTRUM 

1. WINGED AVENGER One of the best Sinclair games yet. Covers all 
the stages of the arcade original" - PCW, Very fast Phoenix' : shield: 
smart bombs: great graphics: 7 play levels 16/48K SPECTRUM 16K ZX81 
(Work Force) £4.50. 

2. BLACK CRYSTAL The ultimate role playing adventure Real-time 
monster battles. 180K of program for Spectrum, loads in 6 chapters. Over 
100K for ZX81. loads in 7 chapters. 48K SPECTRUM. 16K ZX81. (CarneU) 
£7.50. 

3. PEMANIA An adventure enthusiast's dream" - CVC And you may win 
the £6.000 Golden Sundial of Pi. Brilliantly written (Automata) 48K 
SPECTRUM C10 00 16K ZX81 £8.00. 

4. KRAKIT • AND WIN £10,000 TAX-FREE! Solve 12 fascinating clues 
and you'll find a bank account with a real £10.000 in. Mind-boggling. 16/48K 
SPECTRUM 16K ZX81 (Artie) £9.95. 

5. CHESS "The standard for ZX chess" - ZX Compg 7 play levels, all legal 
moves, position analysis and recommended move option. Spectrum version 
has beautiful graphic chessmen. (Artie). 48K SPECTRUM £9 45 16K ZX81 
£9.95. 

FOR SPECTRUM ONLY 

6. SPECTRES Help Eddie light up his mansion: outwit the ghosts: 
excellent sound and colour: multi-level: on-screen score: freeze: choice of 
control keys 16/48K SPECTRUM (Bug Byte). £8.00. 

7. GROUND ATTACK Arcade thrills based on 'Scramble' "Very 
absorbing game" - E&C Pilot your spaceship through 26 zones, destroying 
missiles, fuel dumps, avoiding hostiles. M/C. good sound and colour 16/48K 
SPECTRUM (Silversoft). £5.95. 

8. ESCAPE One of the best and most original games for the Spectrum' - 
S. U. 5 very realistic dinosaurs chase you through the maze as you search 
for the axe to break out Watch for the pteranodon' Multi-level. 16'48K 
SPECTRUM (New Generation). £4.95 

FOR 16K ZX81 ONLY 

9. TRADER "Outstanding graphics... animated, original and 
entertaining" - S. U Travel 6 planets as this 48K game loads in 3 chapters 
25-second test load Beautiful pictures show off your ZX8J 16KZX81. 
(Pixel). £10.50. 

10. MAZOGS "Great. . a superb new concept" - PCW Such good graphics, 
you'll really believe you're running through the maze, sword in hand, 
stabbing mazogs. Harder variations Very addictive. (Bug-Byte) 16K ZX81 
WAS £10 N OW ONLY £8.00. 

11. DEFENDER Another winner 1 " - S.U. Amazing 3D graphics as the 
alien craft attack your spaceship. A great best-seller. (Greye) 16K ZX81 . 
£4 95 
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POST TO: SOFTWARE SUPERMARKET. 87 Howard 5. Larse. London SW156NZ. 
Please send me the following (qty) peogiants for my ZX83 '.6K/SPECTRUM 16K.' 

SPECTRUM 43K Aid my FREE listing of yc«ii TOP TWENTY programs for my computer 
I ENCLOSE MY CHEQUETO FOR £ (total) made payable to Software Supet market 



Name 
Addna 



Postcode 
Please complete ca:e(uly m blcck capitals K we can't read it, ycu won't get it Despatch 
■usually 48 hours For one program only, please add SGp p&p 2 or mote programs p&p free 
FOREIGN ADDRESSES PLEASE ADD SCp p&p FOR EACH PROGRAM Please check 
careruJy that the program you want is available foe your particular computet 



PROGRAM NAME 


COMPUTER 


PRICE 
































U K Add 50p p&p o< ad*: aiy ore fioy-tn 




FOR3GN ADDRESSES ADD 50? pAp Jot each pecgraiT, 

TOTAL 







SOFTWARE SUPERMARKET 

Your one-stop shop for the best Sinclair Programs 



ENTER THE SUPER JRS 

ZX SOFTWARE COMPETITION AND 

WIN £250 PLUS 

A 14 COLOUR TV 

Your original ZX8 1 or SPECTRUM program could win the first 
prize of £250 and a ? 4" colour TV., the second prize of £ 1 50, or 
one of the three third prizes of a JRS 64K RAM Pack. 



PLUS 



a substantial cash payment for the distribution rights to your 
game by JRS (even if you don't win a prize, JRS may still offer to 
buy your program, providing it meets with the high standards 
required). All entries must be received by February 28th. 
Winners will be notified by post by March 3 1 st, and results will 
be published in the May issues of Sinclair User and 
Your Computers. 

All programs submitted must be accompanied by an official 
entry form, available from JRS Software, which contains full 
details of the rules and conditions of the competition. 

Fill in the coupon below and post it today for your official 
entry form, including a large stamped addressed envelope. 



Please rush me by earliest post: 

□ Competition Entry Form □ New 1 983 Catalogue 

• Tick & ^ppfopruite 

Name , 



Address 





ZX Business Software. 

FOR SMALL BUSINESSES AND THE SELF EMPLOYED 

Business Bank Account: this program enables you to 
make debits under 1 1 subheadings. Statements include 
totals of all subheadings. £8.75 

Sales Day Book: for all your invoices, this program will 
enable you to prepare statements of outstanding 
invoices. Program will also calculate VAT. £8.75 

Purchase Day Book: keeps a complete record of all 
your purchases under 11 subheadings. The program 
will also calculate and deduct VAT. £8.75 

Quarterly Analysis: quarterly totals from Bank 
Account, Purchase and Sales programs can be 
analysed with this program. £4.75 

All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
returns and annual accounts for your accountant. 
These programs can also be used by companies not 
reg. for VAT. 

Business Pack: incl. Bank Account, Sales and 
Purchase programs, £25 

Please specify memory size when ordering for your 
ZX81 and ZX Spectrum. 

All prices include VAT, Post & Packaging. For details 
send S.A.E. to: 

TRANSFORM LTD., 

41 Keats Ho., Porchester Mead, Beckenham, Kent. 
Tel: 01-658 1661 
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(continued from page 81) 


















board position is empty or has an opposition 
piece present. If neither of these two is true 


16806 


LD A (HL) 
SUBN 


126 
214 28 


(Address 
Converter] 


ANDN 
CPN 
JPZ DIS 


230 127 
254 53 
40 72 


the code returns to the 


start of move routines. 




LDB A 


71 






LDC N 


14 


1 


If true, the board address is compared — 




LDCN 


14 


15 




LDBN 


6 


8 


16745. 






XOR A 


175 






LD HL NN 


33 


38 66 


With each of the 
tabulated by the From 


legal move positions 
routine. Absence of a 




ADD AC 
DJNZ DIS 
ADD N 


129 

16 253 
198 31 




CPN 

JPZ DIS 
LD HL NN 


254 

40 

33 


51 
21 
30 66 


match restarts the routine again. A match 




DEC HL 


43 






CPN 


254 48 


leads on to the move 


routine — 16759 — 




LD B (HL) 


70 






JP Z DIS 


40 


14 


which recalls the From position, gets its 




SUB B 


144 






LDC B 


72 




contents and replaces 


them with zero, the 


16821 


CALL DPZ 


205 


140 65 (Test) 


CPN 


254 54 


contents are then put in the 'To' position and 




LDC A 
ADD HL BC 


79 
9 






JP Z DIS 
LDB N 


40 
6 


a 

4 


routine B/W called. This rewrites all the black 




LD A (HL) 


126 






CPN 


254 55 


vacant squares and finally the "whose move 




PUSH H L 


229 






JPZ DIS 


40 


3 


now" square is changed followed by a jump 




CPN 


254 


128 




LD HL NN 


33 


34 66 


back to the start-of-the- 


move routine. 




LD B N 


6 


1 




16981 LD A E 


123 


(Piece 


The listing provides 


for a double move for 




JP Z DIS 
CP N 


40 £S 
254 








move 

routine) 


pawns on their initial set-up ranks. The piece 




JP Z DIS 


40 


19 




ADD A (HL) 


134 




moves are controlled by 


the tables — 16926 — 




NC B 


4 






PUSH AF 


245 




which are called — 16949 --to permit the 




CP N 


254 8 




PUSH HL 


229 




appropriate movement 


associated with that 




JPZ DIS 


40 


14 




PUSH BC 


197 




piece. See figure 7. 






INC B 


4 






BIT7A 


203 


127 






ANDN 


230 


128 




JP NZ DIS 


32 


24 






PUSH BC 


197 






CALL NN 


205 


181 65 


Figure 7. 




CALL DPI 


205 


144 6 


CP N 


254 


2 


16681 CALL TKP 


205 220 65 


LDC (HL) 


78 






JP NC DIS 


48 


17 


CP N 


254 39 


CPC 


185 






CALL ADDLIST 


205 


21 66 


JP Z DIS 


40 7 


POP BC 


193 






CPN 


254 


CP N 


254 60 


JP Z DIS 


40 


2 




JP Z DIS 


40 


10 


JP NZ DIS 


32 245 


LDB N 


6 







POP BC 


193 




XOR A 
JP DIS 

LD A N 
CALL DPI 


175 

24 2 

62 128 

205 144 65 1686G 


LD A B 


120 






POP HL 


225 




POP HL 
RET 
CALL NN 


225 
201 
205 


187 2 (TKPI 


LD A C 
CP N 
JP Z DIS 


121 
254 
40 


1 

5 


LD (HL) A 
16701 LD A N 


119 

62 8 (Move 


LD A N 
CPL 


62 
189 


255 




POP AF 
JR DIS 


241 
24 


224 




Routine) 


JPZ DIS 


40 


248 




POP BC 


193 




CALL DP5 


1 IVUMI Iwf 

205 152 65 


CP H 


188 






POP HL 


225 




LD (HL) A 


119 


JPZ DIS 


40 


245 




POP AF 


241 




DEC HL 


43 


LDB H 


68 






INC HL 


35 




LD (HL) A 


119 


LDC L 


77 






DJNZ DIS 


16 


217 


CALL DP4 


205 148 65 


CALL NN 


205 


189 7 


RET 


201 




LD (HL) A 


119 


LD A (HL) 


126 






17021 LD A (HL) 


126 


(Pawn 


DEC HL 


43 


RET 


201 










move 


LD (HL) A 


119 16878 PUSH DE 


213 










routine) 


INC HL 


35 


LD B D 


66 






ANDN 


230 


128 


CALL KT 


205 161 65 


LDCE 


75 






JP Z DIS 


40 


5 


CP N 


254 3 


PUSH BC 


197 






LD HL NN 


33 


35 66 


JP NZ DIS 


32 234 


CALL NN 


205 220 65 


JR DIS 


24 


3 


LD (NN) HL 


34 60 64 


POPBC 


193 






LD HL NN 


33 


140 65 


XOR A 


175 


CP c 


185 






LD D N 


22 


3 


LD (NN) A 


50 62 64 


JPZ DIS 


40 


6 




LD A E 


123 




LD EC 


89 


INC C 


12 






ADD A (HL) 


134 




16731 CALL MOVE 


205 46 66 


DJNZ DIS 


16 


245 




PUSH HL 


229 




CALL DPS 


205 152 65 


POP DE 


209 






PUSH AF 


245 




CALL KT 


205 161 65 


JP DIS 


24 


239 




BIT 7 A 


203 


127 


CPN 


254 2 1689E 


POP DE 


209 






JP NZ DIS 


32 


24 


EX DE HL 


235 


POP DE 


209 






CALL NN 


205 


181 65 


JP NC DIS 


48 212 


POP HL 


225 






CP N 


254 


1 


LD HL NN 


33 62 64 


PUSH DE 


213 






JP NZ DIS 


32 


24 


DEC (HL) 


53 


LD(HL) A 


119 






LD A D 


122 




LD A (HL) 


126 


DEC HL 


43 






CPN 


254 


1 


INC A 


60 


RET 


201 






JP NZ DIS 


32 


12 


JP Z DIS 


40 204 










CALL ADDLST 


205 21 66 


ADDL 


133 '690; 


PUSH HL 


229 




(KYBD) 


LD A E 


123 




LD L A 


111 


LD DE NN 


17 


29 


8 


CPN 


254 30 


LD A (HL) 


126 


CALL NN 


205 238 65 


JP C DIS 


56 


19 


CPC 


183 


PUSH HL 


229 






CPN 


254 90 


JP NZ DIS 


32 242 


LD DE NN 


17 


38 


8 


JP NC DIS 


48 


15 


LD HL (NN) 


42 60 64 


CALL NN 


205 238 65 


POP AF 


241 




LD A(HLI 


126 


RET 


201 






POPHL 


225 




LD (HL) N 


54 1691' 


LD HL NN 


33 


62 


64 


INC HL 


43 




LD (DE) A 


18 








(ADDLIST) 


DECD 


21 




CALL B/W 


205 156 64 


INC (HL) . 


52 






JP NZ DIS 


32 


218 


CALL DPI 


205 144 65 


LD A (HL) 


126 






RET 


201 




LD A (HL) 


126 


ADD L 


133 






LD AD 


122 




ADDN 


198 128 


LD L A 


111 






CP N 


254 


1 


LD (HL) A 


119 


LD (HL) C 


113 






CALLNZ ADDLST 196 21 66 


JPDIS 


24 179 


RET 


201 






JR DIS 


24 


241 




15 16 16926 


1 15 1 -15 V 


1 16 16 14 




POP AF 


241 




16801 PUSH HL 


229 (KT) 16934 


17-1729 29 


31 31 13 13 




POP HL 


225 




CALL KYBD 


205 6 66 16942 LD A (1 


126 




(Piece 


LD E A 


95 




POP HL 


225 








move) 


JR DIS 

D Home 1983. 
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ZX81 SPECTRUM DRAGON TANDY BBC 



16K 



16/48 



ADVENTURE 

* Over 200 places to explore in this machine code game using 
I advanced data compression techniques. 

* No random elements — you will need skill, cunning and a 
sense of humour as you explore caves, forest and castles. 

* Evade ruthless pursuers and overcome a host of obstacles. 

* Multiple word commands and single letter abbreviations. 



LEVEL 2 



A/B 



AWARI 



* The ancient African game of logic. It takes 2 minutes to learn | 
the rules but far longer to master the tactics. 

* Select the 'Goat-herd' level of play and it's an addictive gamel 
for children (8 + ) that exercises their minds — not their laser | 
fingers. 

* Select the 'Witch-doctor' level and it's a threat to your| 
sanity. We haven't beaten it and we wrote it! 



£1000 IN PRIZES 



FANTASTIC VOYAGE 
(ZX81 16K ONLY) 

This real-time graphics simulation set inside the human body 
was written by a lecturer in anatomy. You are injected into the 
blood stream in your miniature submarine. Navigate the 
arteries, veins and heart to the brain, where a blood clot must 
be destroyed. Features a real vasular map. You will be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everything you do uses up 
precious energy. Three display formats — a lateral and frontal 
body scan plus blood vessel name, a close-up scan and a laser- 
sight for fighting lymphocytes. 



** Buy both Awari and Adventure and enter the 'Foilkade 
Challenge' competition. Details with cassette or send SAE. 



FOILKADE LTD 



DEPT. PR 9 

66 LITTLEDEAN, 

YATE, 

BRISTOL BS17 4UQ 

ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95 
(ANY MIX) INCLUSIVE. 




Fed up with Space Invaders? 
Fed up with moving IM.S.E.W. in seemingly 
endless Adventure games? _ t hen why not try our 

exciting range of challenging war games for the 
SPECTRUM/ 16K ZX81/DRA GON 32 

1. TYRANT OF ATHENS 

Can you survive long enough to turn Athens into the most feared state in the 
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast 
Persian Empire. Many more features in this very addictive game. 

Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50 

2. ROMAN EMPIRE 

Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 
of play. 

Price: ZX81 £4.50 Spectrum £5.50 

3. PELOPONNESIAN WAR 

Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and 
military force before you even stand a chance. 3 levels of play. 

Price ZX81 only £4.50 

4. SAMURAI WARRIORS 

How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating 
game. 

Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50 

5. WARLORD 

A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 

attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make 

raids for gold or slaves and feed your village. 

Price: ZX81 £4.50 Dragon 32 £6.95 

Cheques and PC's please, made payable to: M.C. LOTHLORIEN 
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS 
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Special effects, user- 
defined graphics, Martin 
Howse opens up the Vic 
colour vista with his 
illuminating guide to high- 
resolution graphics. 



Figure 1. 

MUI.TI-COl.OUR GRAPHICS is a form of high- 
resolution graphics, and thai is graphics 
defined on an eight by eight matrix of dots. 
However, it is different in that, unlike the 
high-resolution graphics which only have two 
colours for a dot on the matrix being lit or not 
lit, multi-colour characters have four colours. 

There are a few limitations, in that the 
horizontal resolution is halved with multi- 
colour characters. That means that characters 
will be made on a four by eight matrix. Also, 
only four colours can be used; the border 
colour, the auxiliary colour, the character 
colour and the screen colour. 

You cannot have many different characters 
with other colours because if you change the 
border, screen and auxiliary colours for a new 
character, the old character's colour will 
change. However, this may be used to produce 
special effects where many colours are 
changed very quickly. 

To start defining a multi-colour character 
we must first decide on the colours. Since we 
can change the screen, border, character and 
auxiliary colours, we have a choice of four 
different colours which can be anything in the 
range of the Vic's first eight colours — except 
the border and auxiliary colours which may 
have 16 colours. 

These colours are Poked into the Vic in the 
registers shown in table 1 . 

The codes of the character colours are found 
using the following table:— 

Black 

1 White 

2 Red 

3 Cyan 

4 Purple 

5 Green 

6 Blue 

7 Yellow 

When the colours have been chosen and 
Poked into their appropriate memory location, 
you must start to design the character on a 
four by eight matrix. See Figure 1. 

Once the colours have been put on the 
matrix where you want them, using, for 
example, A for auxiliary colour, B for border 
colour, C for character colour, you can set 
about coding the image. Each line of the 



matrix will become a binary number which 
will be put into memory in decimal. You must 
go through each of the eight lines of the 
character matrix to do this. 

To convert the line to a binary number you 
must start at the left-hand side of the line and 
work your way to the right. If you come to a 
position where you want a screen colour, write 
down 00; for a place with a character colour, 
10; for a place with a border colour, 01; and 
for a place with an auxiliary colour, write 
down 11. You should end up with an eight- 
digit binary number, for example 00011100. 
Repeat this for all eight lines on the matrix. 
When you have finished coding the design, 
convert all your number to decimal and put 
them into memory using the following 
routine: 

DATA 8 decimal numbers. 
FOR F= 7168 to 7175: READ A: POKE F, A: 
NEXT 

Now that it is in memory, we have to 
prevent it from being overwritten. Poke 52,28 
is sufficient to do this. To use the character in 



11101011 = 235 
11101011 - 235 
11111111 = 255 
Then we Poke them into memory. 
40 DATA 255,235.235,235,235,235,'235,255 
50 for F= 7168 TO 7175: READ 1: POKE F,A: 
NEXT 
Next we must protect the character. 

60 POKE 52,28 
And last we must make use of the character 
and Print it: 

70 POKE 36869,255: PRINT"lshift clr-home>@" 
To prevent the screen being messed up by 
"Ready" appearing in multi-colour lettering 
the following line may be added: 
80 GOTO 80 
When the program is Run a multi-colour 
box will appear on the screen. You will be able 
to define your own character as easily as this. 
To end with, here is a program to 
demonstrate what happens when one colour 
code is changed. 
10 PRINT "(shift clr-home)" 
20 DATA 0,10,10,42.42,130.142,142 
30 DATA 0,160,160,168,168,130,142,142 



MULTI-COLOUR 
VIC GRAPHICS 



Poke 

Poke 36879. screen and border colours 

Poke 36878, code of auxiliary colours (0-15) x 

16 

Poke 646, code of character colour (0-7) +■ 8 

Poke 30720 + address of point, code of 
character colour. 



Comments 

See Vic manual for combination of screen and 

border colours 



Used to change the character colour for a 

PRINT statement. 

If you are poking onto the screen use this. 

Table 1. 



memory you must change the value of 
36869,255 to use the characters. You may 
have more than I character in memory. To do 
this add more data in the Data statement in the 
routine and increase the value of F, that is, 
increase 7175 in the previous routine. Here is 
an example program going through the steps 
required to generate a multicolour character. 

First we choose the colours: white, black, 
red, blue and Poke them into memory. 
10 POKE 36879,24 put white and black 

into memory 
20 POKE 36878,2 x 16 put red into memory 
30 POKE 646,14 put blue into memory 

Then we design the character, which will be 
a simple multicolour box, see figure 2. Now 
convert it to binary. 





A A A A = 


11111111 




AC C A = 


11101011 




A C C A = 


11101011 




ACC A = 


11101011 




A C C A = 


11101011 




ACCA = 


11101011 




ACC A = 


11101011 




A A A A = 


11111111 


Then we 


convert the 


binary numbers 


decimal: 








11111111 


= 255 




11101011 


= 235 




11101011 


- 235 




11101011 


- 235 




11101011 


= 235 



to 



40 DATA 170,170,170,170,170.170,170.160 

50 DATA 170,170,170,170,170,170,170,130 

70 FOR F ■ 7168 to 7199 

80 READ A 

90 POKE F.A 
100 NEXT 
110 FOR F = 7424 TO 7431: POKE F, PEEK 

125600 + F):NEXT 
120 POKE 36869,255: POKE 52,28 
130 FOR F=1 TO 11 
140 POKE646,INT(RND(TI)x5) + 10 
150 PRINT "@A @A @A @A @A @A @A" 
160 PRINT "BC BC BC BC BC BC BC" 
170 NEXT 

180 POKE 36878,(INT(RND(TI)x 15) +11x16 
190 GOTO 180 ■ 

Figure 2. 



A A A A 

_JL_£__C A 

A C £ A 

ACC A 
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ACC A 

A C C__A 
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Jft Castikw ChanceTo 
Crack The Machine Cede 




ZX81 and SPECTRUM OWNERS 



% If you are interested in finding out how a computer REALLY works 
and want to experience TRUE PROGRAMMING POWER - THE 
MACHINE CODE TEST TOOL is the answer. 

% The MACHINE CODE TEST TOOL is a utility program which comes 
complete with tutorial course enabling you to enter, test, display 
and debug hexadecimal machine codes simply and quickly. 

* THE MACHINE CODE TEST TOOL is constructed to help the absolute 
beginner who wishes to explore this fascinating subject, or the 
expert keen to polish up his machine code programs. 

■3)e A HEX: decimal conversion routine is contained within the 
program as standard. 



Post to: OXFORD COMPUTER PUBLISHING, P.O. Box 99. Oxford 

Please send me Machine Code Test Tools at £9.95 each 

Tick box for edition required [_J ZX81 L; SPECTRUM 

Send cheque/postal order to above address 



Allow up to 28 days for postage 



POSTCODE Arc 124 



THE ATOM MAGIC BOOK 

By Mike Lord. A wealth of games and other programs; 
storing speech in your ATOM, converting programs written in 
other BASICS, and many more useful software & hardware 
dps f 5.50 

GETTING ACQUAINTED WITH YOUR ACORN ATOM 

By Tim Hartnetl & Trevor Sharpies. 80 programs including 
draughts E7.9S 

PRACTICAL PROGRAMS FOR THE BBC COMPUTER 8> 
ACORN ATOM 

By David Johnson -Davies f B 95 

RAM FOR YOUR ATOM (Or other 1 MHi 6502/68XX 

machine) 

10 or 32 Bytes; exoand your ATOM to 28 or 38K RAM ideal 

tor Wore Processing, Chess programs & Business software. 

To fit inside the ATOM or Eurocard rack mounting. 

Some types run from a single »5V supply. S.a.e. for details. 

ATOM ROAM BOARD MZ1 65 ... £35.00 inclusive 
Allows software switching between up to 3 utility ROMs and 
also 4K RAM fitted so you can load your own 'utility" 
programs from tape or disc. Simple plugs into sockets on 
ATOM board. 

All prices inclusive of U.K. P & P & VAT where applicable. 
Overseas customers pleas* add C 1 50 surface msi 

TIMEDATA Ltd. d* p , a 

57 Swallowdole, Basildon, Essex SSI 6 5JG 
Tel: (0268) 411125 (Mon-Fri) 





DAlA 



EXPLORING SPECTRUM BASIC 
Mike Lord's latcsl book takes the reader beyond 
the Sinclair Manual, h contains a wealth of 
programs and explanations of Spectrum BASIC 
programming techniques. Topics include writing 
games programs, personal, business and 
engineering applications, and utility programs. 
Worth far more than £4.95 

THE EXPLORERS GUIDE TO THE ZX81 

Mike Lord's acclaimed book for the ZX81 
enthusiast. Includes games, business, engineering 
and utility programs for both IK and 16K 
machines, an introduction to Machine Language, 
with a list of useful ROM routines, hints & tips, 
and hardware notes including RAM and I/O 
circuits, "of the greatest value" (ZX Computing 
review) £4.95 

MASTERING MACHINE CODE 
ON YOUR 2X81 

By Toni Baker: 180 pages of immense value to 
beginner and expert alike £7.50 

All prices include U.K. P & P - no VAT on books. 
Overseas customers add £ 1 .50 carriage per order. 

TIMEDATA Ltd. Dept a 

57 Swailowdnle, Basildon, Essex SSI 6 5JG 
Tel: (0268) 411125 (Mon-Fri) 



VISA 



<>£&£&& 



lifilEDAiA 
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TOP QUALITY MACHINE-CODE 
PROGRAMS 



FOR THE 






Fruit Machine (32tO £6.50 (Basic V M.C> 
Probably the best -fruit machine- implementat'ian on 
th« market. Thii> program has it all... HOLD, NUDGE, 
GAMBLE, moving reels, realistic fruits and sounds. 



5 NfwiT 



nuns 

MICROCOMPUTER 



"g g ,' , ""'' v *JF Alien Dropout <32tO £6.50 

Arcade-style action continuing the high standards 
s.t?t by our previous programs. Flying aliens which 
fire at you and explode as the hi L the ground. 




Galaxians (32K) £6.50 

Fast action version of the 
popular arcade game. 4 types 
of Galaxians (in 3 initial screen 
formations) swoop down 
individually or ,n groups of two 
or three. 6 skill levels, hi-score 
rankings, bonus laser bases 
and increasing difficulty 
Superb sound effects and 
graphics. 





Invaders (32K) £6.50 

Superb version of the old 
classic arcade game with a few 
extras. 48 marching invaders 
drop bombs that erode your 
defences, and 2 types of 
spaceship fty over releasing 
large bombs which penetrate 
through your defences, in- 
creasing difficulty, hi-score 
superb graphics and sound. 



Space Fighter (32K) £6.50 

Arcade-style game based 
upon features from DEFENDER 
AND SCRAMBLE 5 types of 
menacing aliens fire at you 
and may attempt to ram you 
Separate attack phases, fuel 
dumps, asteroids, repeating 
laser cannon, smart bombs, hi- 
score, rankings. 6 skill levels, 
sound effects. 




Centipede (32K) £6.50 

Another incredible arcade type 
game featuring mushrooms, 
snails, flies, spiders, and 
centipedes of course. Excellent 
graphics and sound. 6 skill 
levels, hi-score. rankings, 
bonuses, and increasing 
difficulty as thespiders become 
more active and the number of 
mushrooms increases. 



We pay 25% royalties for high guality programs. 



Dealer enquiries welcome. 




SUPERIOR TELEPHONE: 

SOFTWARE 0532-842714 

Dept. YC3, 69 Leeds Road, Bramhope, Leeds. 



Please add 50p 
per order 
for P&P. 



SPECIAL OFFER FOR CHRISTMAS! 

Buy four of these excellent 
programs for the bargain price 
of just £19.50 
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* 4 DIVISIONS * FA. CUP * 
PROMOTION & RELEGA- 
TION * TRANSFER MARKET 

* TEAM SELECTION * SAVE 
GAME FACILITY * LEAGUE 
TABLE * AND MUCH MOREI 



AltO AVAILAtLl AI ROOXSTORrS S, COM. 
fUTIl (HOPS INCLUDING CUM1H MICRO 
SHOT I MICROWARt 10 CfURMIC* ONLY 
■ NClUOfO IN SPECTRUM ViRSlOM 



HARDWARE REQUIRED 



MMWM&fflM 




Spectrum 
48K RAM 



ZX81 
16K RAM 



TRS80; 
Vrdeo Genie 

LEVEL II 
16K RAM 



1 



COLOUR 
GRAPHICS 



To Order send Cheque PO £7.95 made 

payable io:- 

AODICTIVE GAMES 

■t: Dept. Y.C. P.O. Box 278 

CONNI BURROW, 

MILTON KEYNES MK14 7NE 

PUASf STATi COMPUTtft 



We're tired of tetf/ng you 

how good our gome is. 

tet our customers ted you 

I tacmvod f M. About 10 days ago, and 
havo playod about 23 hours so fat — md- 
dtcovo ts tha operative word. — 

U tit AM. //ft 
/ thtnk your gmmo is fabutovs since 
starting with Port Vaht in tha 4th Divi- 
sion, boing promoted, winning tho FA. 
Cup, mnd boing promoted ogoin to the 
2nd Division. — 

C. OtCKENSOH CAHTCRBURY 

t rocontfy bought your F.M, program mnd 
wms vary ptomsed tndmmd. t found it vary 
good vaiutr for ntonmy mnd ptmymd it mtf 
day tha day rt arrivad — / own a 2X81 
which it now Only used for F.M.— 

Yours addicted, M FRAMPTON, 
CANVFY ISLAND 
t fa ft that f had to wtita and congratulara 
you on your program F.M. t found tha 
gam* vary comporting mnd axciting, ram/' 
ty just fika tha rmat thing kaop up tha 
good work and standard — 

rV IAWRFNCF. FULHAM 
ORIGINALS CAN B£ SFFN ON AFQOiST 
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NECESSITY 

is the 

MOTHER 



0-f 



InveniioN 



Philip Barnard will 
broaden the horizons of 
your ZX printout. 

The FOLLOWING series of programs has been 
designed to compile a character set and 
machine-code routine enabling a ZX-81 to 
lineprint on a ZX Printer at 42 characters per 
line in place of the normal 32 characters. 
Other features include the option to expand to 
a maximum of 128 different characters — with 
no inverse, control of character height and 
width, and a self-edit lineprint at 42 characters 
per line, all at norma! LPrint speed. 

For convenience, the routine is compiled 
and saved in a dimensioned string array, 
being instantly copied into space automatically 
reserved above RAM top whenever it is loaded 
into the computer. Although it is comprised of 
1 1 94 bytes, only some 1 25 need to be entered 
via the keyboard for the simplest version. It is 
left to the user to choose whether or not to 
expand its capabilities as described later. 

The routine itself can be divided into three 
sections: first, the character set — 1024 bytes; 
second, LPrint — 1 18 bytes; third, Edit — 52 
bytes. 

Each of the 128 available characters is 
defined by eight 8-bit numbers, thus requiring 
1024 bytes for the complete set. In order to 
print at 42 characters per line it is necessary to 
reduce character width effectively from 8 to 6 
bits including spacing. Bits 7 to 2 are printed 
whilst bits 1 and are ignored by the printer. 

To avoid the tedious entry of a modified 
Sinclair set, one can use program 1 to do the 
job. This copies the character-defining codes 
from ROM and changes them accordingly. In 
effect, a chosen column of pixels — P — is 
removed from a character and the remaining 
columns to the right are shifted left by one 
column to close the gap created. 

The graphics characters are not copied and 
remain as spaces. However, this gives the user 
an opportunity to design a new set of symbols 
to replace them and a character-generating 
program is suggested for this purpose. Consult 
page 78 of the ZX-81 manual for keyboard 
access to these characters, Codes 1 to 10. 

I have also included space for a second 
character set which can be used, for example, 
to create space for a complete lower case set of 



ZXTRA-WC 



alphabet characters as detailed in a later 
section. These characters replace the ZX-81 
inverse Sinclair set and are accessed by the 
corresponding keyboard entries. 

The LPrint section is a modified version of 
the ROM routine, and is compiled together 
with the Edit section using program 2. The 
modifications are as follows: first, point at the 
address of the new character set; second 
LPrint bits 7 to 2 only of the characters; third, 
42-character lineprint, from a newly-located 
printer buffer; fourth control of character 
height and width. 

As for the Edit section, Text to be LPrinted 
is compiled in Basic Rem statements, each one 
preceded by a call to the routine. The 
functions carried out are: (1) Locate the start 
of text via the NxtLine system variable. (2) 
Set the new printer buffer to an address above 
RAMtop (32512 to 32554) (3) Examine text in 
lines of 42 characters to ensure that no words 
overlap between successive lines. (4) Feed the 
edited lines to the new printer buffer. (5) Call 
the LPrint routine. (6) Return to the Basic 
control program when the end of the Rem 
statement has been reached. 

When operating the compilation programs 
do remember to start with the command Goto. 
Do not use Run as this will cause the array 
holding the routine to be lost and overwritten. 

First power-up the computer plus printer, 
Clear the memory and enter as a direct 
command Dim A$(1194). Having the dimen- 
sioned string array as first entry in the 
variables store is important because the 
machine-code program used to copy its con- 
tents above RAMtop assumes this to be the 
case. 

Next enter program 1 and operate in Fast 
mode using Goto 10. The modified character 
set is completed in about 6.5 minutes. It is 
necessary to make further small amendments 
to the letters T, W and Y with the following 
direct commands: 

LET A$<458) = CHR$ 124 
LET A${485> = CHR$84 
LET A$<498) = CHR$68 

Save the program at this and any 
intermediate stage as your confidence dictates. 

Now key in program 2 and delete lines 150 
and 160 of program 1. Be careful to enter the 
program exactly as listed. Operate using Goto 
10. The program copies the LPrint routine 
from ROM, except where a prompt is made 
for you to enter a modification. Input the 
value given in the list provided for this section 
against the number of the array element 
printed on the TV screen. The LPrint section 
is complete at A${ 1 1 42), so entries made from 
AS{1 143) onwards are for the Edit section. Be 
careful to double-check these entrcis to avoid 
possible problems later. 

Having now compiled the Deep Thought 
routine, you are in the position to write the 
short machine-code program used to copy it 
into memory reserved above RAMtop. It is 
not necessary to reset RAMtop as the program 



does this automatically. Enter program 3 and 
then delete lines 10 to 140 of program 2. Line 
1 contains 21 characters, the addresses of 
which arc used to hold the machine code 
instructions. Operate program 3 by mean of 
Goto 2 and enter the values as given in the list 
of entries for this program. When this stage 
has been completed line 1 should have taken 
on the appearance of line 1 shown in the 
listing of program 4. Retaining line 1, replace 
lines 2 to 6 with the corresponding lines of 
program 4. 



TONE CHANGE 



TONE 



OM 



I UN£ 



This is the final program in its most 
elementary form. Save it, together with the 
array holding the assembled routine, using the 
command Goto 2. In this way, the machine- 
code routine in line 1 is executed immediately 
after the program has Saved. The letters OK 
should appear on the TV screen, printed by 
line 5 to indicate that the Deep Thought 
routine has been located in its new position 
above RAMtop, now set at address 31232. 
Print Peek 16389 should return a value of 122. 
Whenever program 4 is Loaded in future, the 
process will be repeated. If a message other 
than OK is printed on the screen check that 
line 5 is correctly entered. Otherwise re-check 
your entries for program 2. Two versions of 
the ZX-81 8K ROM exist, which differ here 
in the address of one LPrint subroutine. Line 
6 can be included to ensure that the program 
will run on a ZX-81 other than the one used to 
compile it. 

Once the final program is safely recorded on 
cassette, it can be tested with the aid of 
program 5, which demonstrates control of 
both height and width of characters and also 
42-character lineprint. Having accomplished 
its task, you may first New the Basic program 
4 before entering the test program. Note that 
the routine is called from the start of the Edit 
section — address 32374 — and that addresses 
32266 and 32329 control character height and 
width respectively. The latter are initially set 
at unity for normal characters. 

Text to be LPrinted is set up in Rem state- 
ments, any number of which may be 
employed, provided each one is preceded by a 
call to the routine. They may also be of any 
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length within practical limits, Fast mode being 
recommended for ease of entry. The self-edit 
facility allows single spacing between all 
words. 

When the test program is Run — there is no 
need to be restricted to Goto at this stage — 
you should sec line 50 LPrintcd in characters 
of increasing height and width, and line 90 
repeated in characters of increasing height 
only. The number of characters allowed per 
line is obviously limited by character width — 
the edit feature only functions for normal 
characters — so wider-than-normal characters 
should be sent to the printer as single lines of 
suitable length. Extending such lines with 
enough spaces produces a striped effect which 
softens the tone of printing. 

The maximum number of characters per line 
— N — is given by the expression 
N = INT(42/X), where X is the width-multiplying 
factor. I have used this to good effect in test 
program 6, which shows one way of extending 
automatic line edit to wider characters, con- 
trolled by the Basic program itself. A single 
character can be expanded to the full paper 
width - X=42. 

For those who wish to extend the character 
set, the character-generating program can be 
added to program 4. Characters can be designed 
on 8 by 8 graph paper grids, remembering that 
bits 7 to 2 only are printed and that bit 7 is set to 
zero to act as spacer. Simply convert the eight 
black and white pixels to 1 and respectively to 
obtain the corresponding 8-bit binary number. 
This is entered as such directly into line 70 and 
then converted into the decimal equivalent in line 
110. Note that a zero can be entered as a single 
"0". 

Use Goto 10 in Fast mode when working 
with this program. It can be terminated after a 
character has been entered; mistakes can be 
rectified by entering Goto 20 and beginning the 
character again. 

As stated previously, this method can be used 
for the unused graphics characters Codes 1 to 
10, but a second set of characters can be built up 
between A$(523) and AS(1024). This could be 
used for lower-case letters, made equivalent to 
the respective inverse Sinclair upper-case letters. 
However, it is more convenient to have them in 
the position currently occupied by the modified 
upper-case letters between AS<305 TO 512), and 
the latter made equivalent to the inverse set, 
since in typewriter mode they are less frequently 
used. The true keyboard space must also be 
used between words for line Edit to function, so 
it is helpful to avoid overuse of the graphic mode 
at the keyboard. 

Therefore, start by transferring a copy of the 
uper-case letters, which is quite easy within a 
string variable such as the one we are using. Just 
enter as a direct command: 

LET A${817 TO 1024) = A$(305 TO 512) 
Change line 10 of the character generating 
program to: 

10 FOR A = 38 TO 63 
You are free to design your own set but to save 
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LET 
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LET 


M=L 
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FOR 
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LET 
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FOR 
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LET 
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INPUT C 
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PRINT C 
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LET 
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NEXT 
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Entries for program 2. 
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56 68 


12© 


64 60 





43 


8 


20 16 


124 


16 16 





4.4- 





56 66 


S3 


60 4 


60 


4.5 


64 


84 SS 


-. Oi? 


66 63 





46 


O 16 


16 


16 


16 SS 





47 


8 


O 8 


3 


8 72 


48 


48 


O S4 


72 SO 


96 


SO 72 


© 


49 


O 43 


16 16 


16 


16 56 





jO 


O 


124 64 


84 


84 54 





51 


O O 


86 100 68 


66 66 





52 





S6 68 


66 


68 56 





S3 





33 100 100 


SS 64 


64 


54 


O 


S3 76 


76 


52 4 


4 


SS 





33 100 64 


64 64 





56 





S6 64 


4-S 


3 112 


57 


16 


16 124 16 


20 8 


© 


56 





68 68 


68 


66 36 





59 





68 68 


68 


40 16 





60 


O 


84 84 


34 


64 40 





51 


O O 


68 40 


16 


4.0 6© 





62 


O 


68 68 


68 


60 4 


se 


63 





124 8 


16 


32 124 O 



time I have provided a list of decimal values as 
an example. Choosing this alternative requires 
the following further modification to the 
program to: 

60 INPUT C (replaces LET C = 0) 
Delete lines 70 to 120 

The computer will prompt for the eight 
entries required for each character as given in 
the list provided. If you wish to fill up any of 
the remaining vacant spaces in the inverse set 

— not already occupied by the upper case set 

— the value for A in line 10 should lie between 



Program 3. 



REN i£34S67e302£34567SS©: 
FOR A = 18514 TO 165,14. 
INPUT B 
POKE A . S 
^ ft INT A; " •; B 
A 



Entries for program 3. 



33 

s 



-6314 
16515 
16516 64 
18517 S4 

16S I.-. 
16S19 



1 P .- 
4.2 



16520 16 



16521 64 

16522 1 
16523 
16S24 
16525 
16S26 
168S7 



c 

9 

17 

O 



165^8 122 

l l= 52° 1 

le -r;o 17© 

16531 4 

16532 237 

16533 176 

16534 2C1 



Program 4. 



'& 



1 rem s| rndo?£ irnd"^ «,,) 
7-osub Stan 

£ SRUE "DEEP THOUGMfl-- 
3 RRND USR 16514 
4. l_ET R =32374. 

5 PRINT CHR* (PECK A+10).CHR* 
PEEK (A-33> 

S POKE 32271. PEEn 2177 



Program 5. 



1 LET H"32266 

2 LET U=32329 
10 FOR A=l TO 3 
20 POKE H,A 

30 POKE U,A 
40 RAND USR 32374 
SO REM YOUR COMPUTER 
60 LPRINT 
70 POKE U„l 
80 RRND USR 32374 

90 REM THE TEXT PRINTED FROM T 

HIS LINE UILL 6E REPEATEO UITH C 

HARACTERS OF INCREASING HEIGHT O 

NLY, EDITED AT 4-2 CHARACTERS PER 

LINE. 

100 LPRINT 
110 NEXT R 



Program 6. 



1 LET A =32374. 

2 LET H=3226& 

O L£T U-32329 

10 for x=3 to 6 3tep 3 
20 gosub 100 

30 IT X' = 3 TTMlfN' RflND (JSR A 

4© REM THIS IS A TEST RUN Or L 
INE EDIT FOR LARGE PRINT 

S0 IF X=6 THEN RAND USR A 

60 REH THIS IS A TEST PRINT 

70 RRND USR A 

30 REM ABCDEFGHIJKLMNOPORSTUUU 
• i T. 

90 NEXT X 

95 LET Xal 

100 POKE H,X 

110 POKE U,X 

120 LET N=INT (42/X) 

130 POKE 32390, N+l 

140 POKE 324.01.. N 

150 POKE 324.10, N 

160 RETURN 



Character-generating program entries for 
lowercase set Diagram. 

10 FOR A=l TO 10 

20 CLS 

30 PRINT "CHARACTER CODE ";A 

40 FOR S=l TO 3 

50 PRINT B; " . " ; 

60 LET C=0 

70 INPUT B* 

30 IF B*»"0" THEN GOTO 130 

90 IF LEN B*<>6 THEN GOTO 70 

10O FOR O-l TO 8 

110 LET C=C+URL SS CO) *2#* (3-D) 

120 NEXT D 

130 PRINT C 

140 LET AS (8*A+B) =CHR* C 

ISO NEXT 8 

160 PRINT "PRESS N /L FOR NEXT C 
HR. OR ENTER""*-" TO STOP" 

170 INPUT CS 

18© IF C*<>"»" THEN NEXT A 



BIT 




BINARY 

00000030 

COiOCVVt- 
0101000E 
002OOGOG 
O1O10100 
010O1O0© 
00110100 

00000000 



DECIMAL 

O 
32 
80 
32 
S4. 
73 
52 





THIS PRINTS AS 



'. -.. L: | \ i : V U fr '-: 



64 and 101, namely 64 less than the Code for 
the character as shown in the ZX-81 manual. 
For example, the inverse space, Code 128, 
becomes Code 64 for the purposes of this 
program. When writing text for LPrint, upper 
case letters are then obtained from the 
keyboard via the corresponding inverse 
character and lower case letters, numbers and 
punctuations via the normal characters. 

Try producing banner effects by creating 
characters rotated clockwise through 90 
degrees. H 
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GEORGE'S 

BOOKSELLERS SINCE 1847 

COMPUTER BOOK DEPARTMENT 
81 PARK STREET, BRISTOL BS1 5PF 

(Telephone: 0272 276602, extension 42 - ask for Jean Young) 

A BOOKSHOP ADVERTISING IN A COMPUTER MAGAZINE? 

NOT SO STRANGE WHEN YOU KNOW OF 

THE SERVICE WE PROVIDE FOR COMPUTER USERS! 

A stock of about 600 computer book titles on all aspects of computers and computing at 

all levels. We are constantly receiving new stock and most of the books which you see 

advertised are available from our shelves. 

A comprehensive catalogue (price, £2.00 plus 42p. post and packing) containing 

approximately 3,700 titles, any of which can be ordered. It is hoped to issue an updated 

version each year. 

Software for a variety of computers, including the BBC's own software. We should 

very shortly have the Acornsoft range of books and software. 

Computer magazines, a wide range obviously including this one! 

The Jupiter Ace and Sinclair ZX81 computers. 

The Memotech 16K Memopak. 

Much more to follow. 

YOU ARE AL WA YS WEL COME IN A BOOKSHOP 




ZX SPECTRUM HARDWARE 

24 line programmable Input/Output Port 

This new port has been designed ex 
clusively for the ZX Spectrum and 
utilises MOS technology to 
minimise bus loading. 
The mam features 
are 

• 3 x 8 on 
ports 

• Port mapped 
using IN and OUT 
commands 

• 3 basic modes of operation 

• Direct Bit Set/ Reset capability 

• Outputs capable of sourcmg ImA at 
1.5 volts 

• Access via 3 x 16 pm DiL sockets and 28 way edge connector 
The port is available fully huilt together with a set of detailed instructions 
and suggested control applications. The port can either be used with our 
new Motherboard thus a'lowmg a fu'ther card to be used, or with a 
stackabie connector Enher way. n means that Micro-Drives. Printers etc. 
will run happily with the port. 

ZX Spectrum PPt Port .... .... £16.50 

ZX 2 Slot Motherboard C16.95 

ZX Stackabie Connector C5.50 

The prices are inclusive of VAT but postage must be added at 70 pence for 
a single item (100 pence lor 2 or more items) 

Please note that we shall continue to support the ZX81 and that we also 
offer a 16 bit port for the 81 based on a Z80A PlO at £t 5.50 inc. 



KEMPSTON ELECTRONICS 

60 Adamson Court, Hitlgrounds Road, 
Kempston, Beds MK42 8QZ 



ZX81 Klik- Keyboard 

This is a full, forty key. moving 
keyboard which fits into the recess 
left after peeling off the existing 
touch-sensitive' keypad. Con- 
sider the following advant- 
ages: 

• Positive feedback from 
keys 

• Fits onto the 2X81 

• No trailing wires 

• No special case needed 

• Elegant design with two 
colour legends 

The fully built keyboard requires absolutely no soldering since two flexible 
connectors plug into the ZX81 sockets. Alternatively, the keyboard is 
available as an easy to build kit at a considerable saving Other ZX81 
products available include a two-tone keyboard bleeper (fits inside the 
easel at £8 95 built, and a Repeat key kit at £3.95 Now available with 4 1 
keys, the extra key can be used to give a repeat or reset facility £26.50 
(built) £23 00 (kit) 

Your Name and Address ^^^_______ 










On* 


Cud" lit , 


DtidipU in 


Un.t Puce 


Amount 






ZX81 Kvvboi'd Kn 


122 SO 








ZXSS Kcvuojt.1 Auemnlrd 


L26 00 








ZX8I 0>e« I O Port 


e > s> so 








Zx SjHtcuum ppi Pi>m 


1I6&O 


1 




ZX 2 S'oi MoHi.'rticni 


il6 3S 


1 




ZX St.ii-k.it>!.' Co'micckh 


tSSO 
















Cnciiut-i P O mi. If [My >l>ii i • 


S'JD WUl 






KEMPSTON ELECTRONICS 


Ci'rij.gc 




;o 




Tot.ii rlut 
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BASIC DICTIONARY 

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 
used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect translation. 



BASIC DICTIONARY 



IF. . .GOSUB A multiple branching state- 
ment which will jump to the named sub- 
routine if the conditions following the IF 
are met. 

IF. . .GOT Used in PDP-8E Basic as an 
abbreviation for IF. . .GOTO. 

IF. . .GOTO A multiple branching state- 
ment which will jump to the line named if 
the conditions following the IF arc met. 

IF. . .LET A statement which assigns a 
value to a named variable if the conditions 
following the IF are met. 

IF. . .T Used in TRS-80 Level 1 Basic as an 
abbreviation for IF . . . THEN. 

IF. . .THE Used in PDP-8E Basic as an 
abbreviation for IF. . .THEN. 

IF. . .THEN A conditional statement which 
is implemented only if the conditions 
following the IF are met. The statement 
following the THEN can be an assignment 
statement, or the address of a jump. Some 
computers allow operating statements such 
as END to follow the THEN, such as IF X 
= THEN END. An ANSI standard 
statement. 

IF. . .THEN. . .ELSE Some compilers 
allow one or more ELSE to follow the 
THEN statement. The statement follow- 
ing the ELSE will be processed only if the 
conditions following the IF are not met. 
This can be simulated by the use of nested 
IF. . .THEN statements — see Your 
Computer June 1982, page 44. 

IN. Used in TRS-80 Level 1 and Palo Alto 
Tiny Basic as an abbreviation for INPUT. 

IN# The command used by Apple II Basic 
to instruct the computer to address the 
peripheral designated by the argument. 

INKEYS Used by TRS-80 Level II to input 
a character direct from the keyboard 
without the use of Enter. The program 
does not halt to await a key stroke and if no 
key is depressed, it returns an empty string 
— ASCII code 0. If the program is to be 
halted to await the key entry the INKEYS 
must be embedded in a waiting loop. 
Similar to the GET statement, 

INP This statement reads a decimal value 
from a port specified by the argument. An 
identical statement is used in PDP-8 Basic 
as an abbreviation for INPUT. 

INPUT A universally-used statement which 
causes the computer to halt and await key- 
board input usually outputting a ? prompt. 
The program will not continue until the 
Enter or Newline key is used. An ANSI 
standard statement. 

INPUTL A statement similar to INPUT, 
but the carriage return is supressed. 



INPUTLINE A BBC Basic statement, simi- 
lar to INPUT, which uses a new line for 
each item input. The item is taken and 
assigned as is including commas, quotes 
and leading spaces. 

INPUT* A BBC Basic statement which 
reads data in internal format from a file and 
assigns it to the variables specified as the 
argument. 

INPUT £ -x A statement which inputs a 
data unit from the port numbered x. 

INSTR A function which returns the position 
of a sub-string within a string. If the sub- 
string is not found a is returned, for 
example: X = INSTR (A$,B$) will return 
2 if A$ = "T.EDWARDS" and BS = 
"EDWARDS". 

INT This function is used to round off 
numbers to their integer value. Numbers 
are always rounded down. Note that INT 
(-8.1) returns -9. See also CINT. A 
standard ANSI statement. 

INVERSE This is an Apple II function 
which causes any text printed under it to 
be displayed as black letters on a white 
block. 



L. Used as an abbreviation for the LIST 
command in a number of computers 
including Acorn, TRS-80 level 1, and Palo 
Alto Tiny Basic. 

LE An alternative sometimes encountered 
for "less than or equal to". 

LEFT A function used, sometimes with a S 
appended, to isolate a specific number of 
characters starting at the left up to the 
number used for the second argument. The 
first argument being the string to be used. 
See also RIGHTS and MID $. 

LEN A function which will return the length 
of the string indicated as its argument. 

LET The ANSI standard word to assign a 
value to a variable. For instance LET A = 
10 would assign the value 10 to the variable 
named A. Some computers such as the 
ZX-81 require it, but in most cases it is 
optional. Some programmers use it option- 
ally to flag the first use of a new variable. 

LGT A function which calculates the 
common logarithm of its argument. The 
argument must be greater than 0. A 
common logarithm to the base 10. 

LI Used as an abbreviation for LIST on 
TI-99/4 and other computers. 

LIN A statement which causes a printer to 
skip the number of lines specified in the 
argument before printing the next line. 




BAS 'C 0»CT,Oi 



LIS The PDP-8E abbreviation for LIST. 

LIST A command, also used as a statement, 
which causes each line of a resident pro- 
gramme to be printed in turn. Optional 
arguments cause only specific line numbers 
to be printed. 

LLIST A command, or statement, used in 
some machines which operates like the 
LIST command but outputs to a printer. 

LN A function which calculates the value of 
the natural logarithm of its argument. The 
argument must be greater than 0. A natural 
logarithm is the logarithm to the base e. 

LOAD A command, which can be used as a 
statement, to cause a program to be loaded 
into memory from a storage medium. 

LOG The ANSI standard word for the, 
function to calculate the natural logarithm 
of its argument. An alternative to LN. 

LOGE Another alternative to LN. 

LOG 10 An alternative word with the 
same meaning as LGT. 

LPPRINT A command and statement 
similar to PRINT — see PRINT - which 
causes the printout to appear on the printer. 

LT An alternative used on some computers 
for "less than". 



M 



M. Used as an abbreviation for the MEM 
function in Microsoft Basic level 1 . It can 
be a command function or statement. 

MAN An unusual command from the Apple 
II set which allows manual insertion of 
program line numbers. Not used in 
programs. 

MAT A prefix to a statement to indicate 
that a matrix is to be operated on by the 
next statement. For example, MAT 
INPUT will cause the processor to pause 
awaiting the inputting of a complete 
matrix. The matrix dimensions wilt have 
been previously assigned with a DIM 
statement. Other matrix statements are 
MAT PRINT and MAT READ. 

MEM A command or statement which 
returns the number of bytes of memory 
remaining unused when it is called. An 
equivalent command to FREE (0). 

MID $ A function which isolates a sub- 
string from within a previously defined 
string. The first argument is the target 
string or string name, the second argument 
is the start position, and the third argument 
the length of the substring. For example 
MID $("PRINT", 3, 2) would return 
"IN". Some compilers do not have the 
final $ character in the function. 
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Table t. 
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R 
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9 


37 


3351 


DEC H 


*> 


©3 




LD D E 
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** 
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< 


19 
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7 


113] 
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HALT 



Figure 3. 



PSN IN DISPLACEMENT TH6U 
THBLE ADDRESS ADDRESS 

3252 
3255 

3243 
3246 
3131 
3236 

3S1S 

~ ich 

:■ i s s 

3166 
3147 
3156 
3161 
3209 
3197 
33,4,4 
3S39 
3174 
33i2B 
317S 
3224. 
3194 
3212 
3206 
31S1 
3221 
3830 
3215 
3163 

10 LPRINT " PSN IN DXSPLA 

CEHENT TABLE" 

20 LPRINT " TflOLE fflM>RE5S 
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13 
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69 
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IS 


17 
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IS 
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19 
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45 
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90 


22 
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S9 


23 


3136 


76 


24 
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69 
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13 


ae 
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32 


27 
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90 


?r 
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77 
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30 
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TO 
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40 
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9 
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ID 
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50 


NEXT fl 














60 


STOP 















Figure 4. 
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TABLE 


TfiBLE 
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i 
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3255 


2 


311S 


45 
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3116 
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3243 
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3246 


5 
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73 
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6 
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3236 


7 
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95 


3216 
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64 
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9 
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66 
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43 
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90 
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DISAS 
SPECT 



FOR PRACTICAL purposes, decoding, the 
ZX-81 ROM gives the average user a list of 
symbols and numerals which provide a level of 
understanding little different from the original 
mass of numerical output. The resultant list- 
ings from the disassembler published in July's 
Your Computer unlock the power of the ROM, 
enabling machine-code programmers to use 
sections of code within their own programs. 
This should help you a little further along. 

The value of a disassembler is significant 
only if you cat) use segments of the code 
within your ow^i programs. 

A further breakdown of the ROM routines 
is required to- discover where each machine- 
code block begins. I have continued the theme 
of producing Basic equivalents to the machine 
code to preserve a degree of familiarity for 
those whose machine-code experience is 
limited. 

From Address 3113 to 3143 is a list of 
pointers — table 1. Address 3113 is taken as 
the starting point and the contents of the 
address are added to the address to provide a 
pointer to another address. Figure 4 demon- 
strates this function provided by the Basic 
program in figure 3. 

The result is an address which further 
points to the class of command being con- 




■r , 



■ 






v. 




sidered and the address of the machine code 
for that command in ROM. The commands 
start at code 225 — LPrint, which is defined in 
ROM as command up to code 255 (copy), 
which is defined in ROM as command 30. 
Therefore if we follow LPrint through, we see 
that it is defined as command and points to 
address 31 13 + 139 = 3252. 



Figure 1. 
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Okay, so you can 
decode your ROM. 
But where does it 
get you? In this 
article, David 
Home looks at 
practical 
applications. 




Figure 1 shows the contents; address 3252 
and that which follows. The first address 
contents give the class of command; these are 
found in table 2 which commences with class 
at address 3350. The class determines the attri- 
butes of the commands and also whether there 
should be a separator or not: 
POKE A, B 
A and B are attributes, the comma is the 
separator. 

If the class is or 5, then the next address 
contains the address of the routine in ROM. 
Otherwise further attributes or separators 
follow, until a class or 5 is reached. 

Figure 1 gives an initial breakdown of the 
first three parts of ROM command tables. You 
can decode the remainder if you wish; the 
same technique is used to unravel the class 
tables. 

Where does this lead us? You can call the 
Basic class commands from within your own 
machine-code programs. 

201 105 8 Call 2153 
will copy the screen to primer, 

Call 3883 will set slow mode 

Call 3875 will set fast mode 

there are others; what can you do with them? 

Figure 5 gives the Basic program for 
decoding this particular table and figure 6 the 
unravelled response. 

As I said, the Basic programs are simpli- 
fications and really only pick out the essentials 
of the machine code. Figure 2 gives the ROM 
table decoder; if you followed the series on 
machine code, neglecting the RS32 and RS24, 
it should start to make sense, 

The Spectrum tables are decoded in a 
similar manner, but in order not to fill the 
magazine with machine-code listings of the 
ROM, I have just presented the final decoded 
tables, figures 7 and 9, and the Basic programs 
for decoding the Spectrum ROM tables^ 
figures 8 and 10. H 
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Figure 9. 
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Figure 6. 
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8 
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8 
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3 
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Figure 7. 
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1 
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Figure 
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1 


FOR a =6728 TO 6777 „__ 


2 


LET x-x+1: IF X>16 THEN COP 


Y : CLS LET X =0 


3 


LET b =3 -6522.- PRINT CHRt b; 


TfiB 12 


4 


LET c =a +PEEK j 


5 


PRINT PEEK c . 


6 


IF PEEK C =7 OR PEEK call TH 


EN PRINT TAB 21;"*": NEXT a 


7 


IF PEEK C =9 OR PEEK C=B OR 


PEEK 


C=4 OR PEEK c=6 OR PEEK C=l 


3 THEN GO TO 16 


10 


PRINT TAB 24; PEEK (C + 1) 4-256 


tPEEK CC +2) 


13 


NEXT a 


14 
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IS 
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LET C = C -f-i 


17 


IF PEEK C =0 THEN GO TO 10 
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Figure 5. 

10 FOR A = 3113 TO 3144- 

20 LET B"A-263C 

30 PRINT CHR* B;TAB 12; 

40 LET C=A+PEEK A 

50 PRINT PEEK C; 

60 IF PEEK C»l OR PEEK C=6 OR 

PEEK C=4 THEN GOTO 100 

30 PRINT TAB 24; PEEK (C+l) +256 
+ PEEK (C+2> 

35 NEXT A 

10© LET C=C + 1 

110 IF PEEK C=0 OR PEEK C=S THE 
-N GOTO 30 

12© PRINT TRB 16; CHR* PEEK C 

130 LET C»C+1 

132 IF PEEK C=2 THEN LET C=C+1 

135 PRINT TAB 12; 

14.0 GOTO 50 



Figure 10. 
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THE WORKING 
SPECTRUM 

A LIBRARY OF PRACTICAL SUBROUTINES 
AND PROGRAMS 

By David Lawrence 

The Working Spectrum is based on a collection of solid, sophisti- 
cated programs in areas such as data storage, finance, calculation, 
graphics, household management and education. 

There is also a chapter of utility routines including a Basic renumber- 
ing program which can handle GOTOs and GOSUBs. 



Each of the programs is explained in detail, line by line. And each of 
the programs is built up out of general purpose subroutines and 
modules which, once understood, can form the basis of any other 
programs you need to write. 

Advanced programming techniques spring out of the discussions 
explaining each subroutine. The result is not only to advance your 
programming skills but also to leave you with a wide range of practical 
applications programs which might otherwise only be available to 
those prepared to buy cassettes or those capable of writing substantial 
programs for themselves. 

Expert or novice — whatever your experience, you will find this the 
most useful and valuable book for the Spectrum. 



tetScSSEKiS 




i 

Please send me a copy of The Working Spectrum. 

I enclose a cheque/postal order Jor E5S5. 

Name ' 

Address | 

• I 

Signed . 

Please make your cheques payable to Sunshine Books. 

Please send your order to The Working Spectrum, Sunshine | 
Books. Hobhouse Court. 19 Whitcomb Street, London WC2 i 
7HF. I 

We can normally deliver within four to live days. y L, 



Buy from us with confidence 
Full money-back guarantee on all our products 

"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business.'" 
G,S. Yorks 

"I must congratulate you not only on the quality of your 
goods but also on your excellent service. " G. W. Solihull 

Quality software 
ZX 81 Spectrum BBC Vic-20 

GAMES CASSETTES 

ZX81'1(K] SUPER INVADERS C4.9S 

On screen league tables, animated instructions. Game n rriecnKS* code - "e*c**er>: 
. . one ot the two Ml . . , Dntivtdi, popum" IPop Camp. Weakly) ' Cinl gamei ' 
S.F. 610* 

ZXrJt <ieKI LVNCHM08 C4.96 

Excrtog word game. JrJ players iMellent for the fam*y GlHt tun. »0uc«.(.n*l tool 
Animation, on semen scoring Sup»tb Xmas f wen!. 

Spectrum IttXlLYHCHMOB CS.50 

As (or ZXSI out with aOMO excitement ol Colour, sound and Is-res animation. 

VIC 20luno.|n,»dodl INVADERS 05.90 

.Vachmt, code, colour. e«flh: sound effects 

SaCC R'JBMIOGtMAN 17.90 

The popular gobbler game Hires, colour, sound. 

APPLICATIONS SOFTWARE onca™. 

ZXtl UK) GRAPHICS STARTER PACK C*-50 

Four 1 K GrepNcs programs on cassette wrtt> 12 pp. explanatory manual. 

ZM1 mm MULTtGRAPHICS £690 

A usnrfnenaty package ot procedures 9«<ing you tut control o' the ZX81 orapluc, 
luncwjns to compose designs, drawings, adverts etc. Incorporates advanced sketchpad, 
3 sues ot tent IrncnKSng power easel, animation, printer output. SAVE doptsys etc. 
Businessmen use it to advertise at por/ito* sale 20 pp Manual. 

Spectrum (48XJ SPECTROGRAPHS It 90 

Another superb user-lrienoy graphics program - hires and k> ret sketchpads, murtisire 
text, etc. etc. 

ZXST IK STATISTICS f4.W 

Mean, SO. variance, correlation, regression, t and f tests. 8 pjj Manual mdudes lat,ngs. 
test data etc. 

Spectrum («8KI STATISTICS I price includes rrunlenoncel £9.90 

Mean. SO. variance, correlation, regression, t tests. Hires graph* displays, data 
nvansMratipn procedure*. 

CPHEMERISZXeTIVSKI f 6 90 Spectrum n»K. WKI £7.90 

Interessed rn heevenfy bodHssr Input date, tjm* and your position. Ephemera computes 
erbtude, aienuth. phase esc. etc. tor sun, moon and planets. 

16K RAM pack Momotoch Mamopak 16 £28.50 

S*fld see. /o/ dtr+H of our products 

AMrndutrr* rvicei »jr CAMS Itvm-otpoU m*i in UK 

f uropean customers add 30p per item; 70p WorioVwde 'An Asw/ 

A v&tsbtc by m*d on**/ or from ieedrna computer slow*. Trtdt mr/we s welcome. 

Dept. YC, 36 Fernwood, Marpie Bridge, 
STOCKPORT, Cheshire SK6 5BE, ENGLAND. 




rido, 

oFt 



wareNfi 



VIEWPOINT 



THE PROGRAM THAT 
Y0URZX SPECTRUM HAS 
BEEN WAITING FOR' 



*r ^ 




Ui;iw complex 3-dimcnsional objects. View them after rota- 
tion in any or all of 3 dimensions. 
Features: 

1) Rotation in 3 dimensions about a single point. 

2, Rotation about a line between two points 

3) Generation of stereo pairs. 

4) View from one point towards another point. 

Objects can be stored separately on tape and copied to the ZX 

printer. 

Written in BASIC lor you to modify to your own requite 

ments. 

Ideal for computet modelling, molecular modelling, CAD etc. 

Viewpoint - with full instruction and examples 

£6.50 

Just starting to write machine code programs' The tdeat as- 
sembler for beginners is Ultra violet Look at the facilities that it 
offers: 

Works entirely in decimal (no hex problems): all 280 in- 
structions correctly assembled, supports the pseudo- 
instructions EQU. ORG {multiple ORGs allowed). DEFB, DEFW 
and OEFS: code can be assembled at one location and then re- 
located: allows alphanumeric labels of any length; full listings 
of assembled code and mnemonics can be output to the 
prtnter. full error trapping with faulty instruction clearly indi- 
cated: comments can be included in the source file. 
The ideal complement to Ultraviolet is Infrared - an easy lo- 
use disassembler. 

So now there is no need to be intimidated by machine code 
with Ultraviolet and Infrared it's child's play 1 Buy them from 
the machine code specialists - ACS Software 



ULTRAVIOLET £7.50 



INFRARED £6.75 



All our Spectrum programs will work in both 16K and 48K 
models. Please send sae lot details of ZX81 piograms. 



ACS SOFTWARE 7. I idgolt Crescent. 
Roundhay. 
Leeds LS8 1HN 
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^/^INSTANT IMAGE TRANSFER TO ZX SPECTRUM 



RD DIGITAL TRACER £49.95 




! {£ .. 



V: . 



(unrotouchod 
piintouts) 



Please send me RD DIGITAL TRACER(S) at 

£49.95 each. I enclose payment of £ 

Name: 

Address: 

Send to: RD Laboratories, Dept. YC J, 5 Kennedy Road, Dane End, 
Ware, Herts. SGI 2 OLU 

RD Laboratories' policy is to bring sophisticated computer teehmquosto low-cost 
computing. RD Laboratories iheiefoie maintain the right to amend specifications 
at short notice. Please send stamp for further details oi the RD DIGITAL 
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and 
control. 



The high resolution colour graphics of The ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities. But entering individual co- 
ordinates for unusual shapes can be tedious and 
time-consuming. 

The new RD DIGITAL TRACER cuts out much 
tedious plotting. It provides instant transfer from 
original to display file - for screen display in 
colour, EX printer printout, or retention on cassette. 

The RD DIGITAL TRACER is of immense benefit 
in many fields — for geographers and weathermen, 
for engineers, architects and technicians, even for 
budding Leonardos! Designed for use with the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high- re solution 
colour graphics cannot be obtained on this machine. 

The RD DIGITAL TRACER is available only 
from RD Laboratories. The price of £49.95 includes 
P & P and VAT. Send your cheque now for delivery 
in 28 days. (Cheques payable to "RD Laboratories".) 
The RD DIGITAL TRACER is supplied with tracing 
sheet, software cassette, and full instructions on 



use. 




R D Laboratories 



5 Kennedy Road, Oono End, Wars, 
(OSZO) 8138Q 



Herts. SG18 OLU 





Special Christmas 

offers on SHARP pocket computers 

PC1 500 £1 f J-JJ 

CE1 50 4 colour printer £1 39.95 

CE151 4KRam £39.95 

CE1 55 8K Ram £69.95 

NEWCE159 8KRam 

with 5 year battery £79 '?J 

CE153 Software panel £79.95 

NEW CE1 52 Computer 

cassette recorder — £39.95 

NEW CE1 58 RS232 Interface £1 39.95 



NEW World Exclusive PC1500 Software 

from GEMINI 
Silicon Notebook £1 9.95 
I Executive suite £29.95 

I 



"* BRAND NEW! Easicak: 1 500 (Visicalc-type) 



V 





Send cash, cheque. Access or Visa Card No. Ask for our 

New FREE pocket brochure. Trade enquiries welcome anytime 

ELKAN ELECTRONICS (DepL YC2) 

FREEP0ST, 28 Bury New Road. Prestwch. Manchester M25 6U Of telephone 

061-798-7613 (24 hr service). See full list on Preslel 258 2022 

We specialise in pockets! 




YOUR COMPUTER. JANUARY 1983 95 



You MAY not be aware ihai there were several 
earlier electrical methods of sending messages 
that were largely superseded and made 
obsolete by the Morse code. These other 
methods were parallel channels of communi- 
cation in that they required several wires. A 
piece of information was transmitted by 
setting each of the wires on or off at the same 
time. The first practical telegraph system was 
invented in 1837 by Sir Charles Wheatstone 
and W F Cooke and it was known as the Five 
Needle System. Five wires were required for 
signalling, and either the earth or a sixth to 
complete the circuit. 

Clearly, systems that needed several wires to 
connect one station with another were no 
match for a serial method in which two wires 
could carry a message by sending the elements 
of a piece of information one after another. 
And so the Morse code triumphed. It was the 
universal standard means of long distance 
communication between humans for many 
years and is still used widely in both commer- 
cial and amateur radio transmission. Morse 
code allows two way communication between 
people who cannot speak the same language 
and has been used for the automatic trans- 
mission of data from devices such as weather 
balloons as well as the transmission of free 
text. 

Another serial system was developed in 
1874 and used for machine- to-machine com- 
munication. The Baudot code has five bits that 
make up each piece of information and telexes , 
and teleprinters still send and receive inform- ' 
ation using an internationally-approved 
version of the 19th century Baudot code. 

This article concerns two standard computer 
methods of communication. The first is a 
widely-used serial interface — the RS-232, 
which is slowly being upgraded to the RS-432. 
The second is the ubiquitous Centronics inter- 
face. Both are almost universal interfaces on 
hundreds of thousands of domestic and com- 
mercial computers. 
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Figure 4. 


Program to set up a VIA. 



CONTROL STAK 

Rather than confuse the issue by looking ^^^^^ I * ml 

FOR 



into the entrails of a complex micro, I intend 
to base a simple Centronics interface on the 
Microprofessor computer. The MPF-I com- 
puter is a good testbed for small programs of 
this sort and, like all computers, its value is 
increased greatly when it has the ability to 
produce hard copy by printing data and results 
on paper. 

The ideas in this article apply to most micro- 
computers. The Acorn Atom has a VIA chip 
that can be used to acquire information from 
the real world by connecting analogue to 
digital converters or on/off switches to single 
bits, just as easily as it is used to drive a 
printer. If your micro does not have a Parallel 
Input/Output — PI/O — or Versatile Interface 
Adaptor — VIA — chip on the basic board it 
will almost certainly have a bus offering all the 
connections to the central processor unit — 
CPU — that you need to wire up a parallel 
port. 

The Jupiter Ace falls into this class. 
Although the programs in this, and the sub- 
sequent article, will be in assembly language 
there is no reason why the few values that have 
to be set for either chip cannot be Poked into 
place with Basic. By doing this with the Oric, 
for example, you will be able to use the second 
timer for timing parts of games or to set up the 
machine as a frequency counter. 

What is an interface? There are five 
elements of a complete interface specification 
for connections between two pieces of elect- 
ronic equipment. 

First, the mechanical connectors — the 
design of things like the diameter and shape of 
the pins and the plug retainers. 

Second, the electrical design, the voltage 
levels on each pin, for example, and the per- 
missible capacitance in the line. 

Third, the functions of devices connected to 
the interface. The IEEE 488 interface classifies 
devices as "talkers", "listeners", or "con- 
trollers". 

The fourth interface specification element 
concerns the communications protocol, which 
is an agreement that certain codes sent along 
the interface will be treated in the same way by 
all the devices that may be connected to the 
interface. 

Fifth comes a higher level protocol which 
defines the use made of information by each 
machine. High-level protocols are necessary, 
for example, to route messages and ensure 
privacy. 

Both the RS-232 interface and the Centronics 
parallel interface contain parts of both one and 
two in the list. Pin connections for versions of 
both interfaces are set out in figure 1. It is sur- 
prising that a "serial" interface should have 
almost as many connections as a parallel one, 
but the protocol for the RS-232 interface 
allows for a number of wired control functions 
as well as the transmission of data in both 
directions at once. Remember that the differ- 
ence between serial and parallel is that inform- 
ation is transmitted down an RS-232 link one 
bit at a time, while the Centronics interface 



The RS-232 and the 
Centronics interfaces are 
two standard computer 
communication methods. 
John Dawson puts your 
micro in touch with reality. 

used in the Epson MX-80F/T and other printers 
carries eight bits at a time along the data bus — 
data 1 to 8. Many RS-232 connections can be 
made successfully using only four wires — a 
small selection from the total. 

There are almost as many varieties of the 
RS-232 interface as there are equipment 
manufacturers. If a salesman ever offers you a 
"standard" RS-232 link, just make sure it 
works before you buy and do not expect to be 
able to connect the printer, or whatever peri- 
pheral device it is, to another machine without 
doing some rewiring. 

You can set up a non-standard or standard 
serial link using the cassette port and your 
own software. I hope to do this in future, 
modelling the Computer Users' Tape System 
— CUTS — in software on the MPF-I and 
connecting this machine to an RML-380Z. 

At present, though, I want to print out 
machine-code listings of fundamental sub- 
routines to extend the MPF-I monitor capab- 
ilities. The basic MPF-I has a socket for a PI/O 
chip. The PI/O is a Zilog Z-80 range product 
that is matched by 6502 manufacturers with 
the 6522 Versatile Interface Adaptor. The 
main difference between the systems into 
which the chips fit is the memory-mapped 
approach taken by the 6502 as against the I/O 
port system used by the Z-80. 

In the 6502 architecture, peripheral devices 
are treated simply as memory locations to 
which data can be sent and from which inform- 
ation can be read. The Z-80 uses the lower 
eight bits of the address bus to identify up to 
255 ports for data I/O purposes. The 6502 
CPU has no separate IORQ and MREQ lines. 

Each PIO or PIA/VIA is essentially similar 
to any other. The purpose of the chip is to act 
as a multiport input/output device in which a 
port is simply a set of eight wires carrying a 
signal in parallel — an eight-wire needle 
system — Sir Charles would have been proud! 
In addition to the eight data bits the PI/O chip 
must have a way of agreeing with the peri- 
pheral device that a transfer of data has taken 
place. This is done by "handshaking", a 
process in which data is placed on the output 
of the PIO and one of the control lines is used 
as a strobe, which means that it can be made to 
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Figure 2. Block diagram of 6522. 
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f/jwe 3. Z-80 PI/0 block diagram. 



Signal 

Pm 


Return 
Pin 


Signal 


Direc- 
tion 


Description 


1 


19 


STROBE 


In 


Strobe pulse to read data in. Pulse 
width must be more than 0.5ms. at 
receiving terminal. 
The signal level is normally 
"High ; read-in of data is 
penormed a; the "Low" level of 
this signal. 


2 


20 


DATA1 


In 


These signals represent 
information o( the first and eighth 
bits of parallel data respectively. 
Each signal is at "High" level 
when data is logical 'V'and 
"Low" when logical "0". 


3 


21 


DATA 2 


In 


4 


22 


DATA 3 


Jn 


5 


23 


DATA 4 


In 


6 


24 


DATA 5 


In 


7 


25 


0ATA6 


In 


8 


26 


DATA 7 


In 


9 


27 


DATA 8 


In 


10 


28 


ACKNLG 


Out 


Around 5f*s. pulse, "Low" 
indicates that data has been 
received and that the printer is 
ready to accept other data. 


11 


29 


BUSY 


Out 


A "High" signal indicates that the 
printer cannot receive data. The 
signal becomes "High" in the 
following cases: 

1. During data entry 

2. During printing operation 

3. In OFFLINE state 

4. During printer error status 


12 


30 


PE 


Out 


A "High" signal indicates that the 
printer is out of paper. 


13 


- 


SLCT 


Out 


This signal indicates that the 
printer is in the selected state. 


14 


- 


AUTO 
FEED XT 


In 


With this signal being at "Low" 
level, the paper is automatically 
fed one line after printing. 
The signal level can be fixed to 
"Low' y with DIP SW pin 2-3 
provided on the control circuit 
board. 


15 


— 


NC 




Not used. 


16 


- 


OV 




Logic GND level. 


17 


- 


CHASSIS-GND 


_ 


Printer chassis GND. 

In the printer, the chassis GND 
and the logic GND are isolated 
from each other. 


18 


- • 


NC 


- 


Kot used. 


19 to 30 


- 


GND 


- 


Twisted-pair return signal GND level . 


31 


- 


INIT 


In 


When the level of this signal 
becomes "Low", the printer 
controller is reset to its initial state 
and the print buffer is cleared. 
This signal is normally at "High" 
level, and its pulse width must be 
more than 50)js. at the receiving 
terminal. 


32 


- 


ERROR 


Out 


The level of this signal becomes 
"Low" when the printer is in — 

1 . Paper End state. 

2. Off line state. 

3. Error state. 


33 


— 


GND 




Same as with pin numbers 19to30. 


34 


- 


NC 


- 


Not used. 


35 


— 


— 


— 


Pulled up to ♦ 5V through 4.7KQ 
resistance. 


36 


- 


SL.CT IN 


In 


Data entry to the printer is possible 
only when the level of this signal 
is "Low". Internal fixing can oe 
carried out with DIP SW 1-8. The 
condition at the time of shipment 
isset "Low" for this signal. 


Figure 1. Centronics interface on MX-80. 



output a pulse when the information on the 
data lines is stable and ready to be transferred 
to the receiving device. 

Following this the data is left on the output 
port until the receiving device sends a signal 
along the other control line for that port to say 
that it has the data safely on board. 

Block diagrams for the two chips are set out 
in Figures 2 and 3. In addition to acting as two 
eight-bit latched I/O ports the 6522 also con- 



tains two very useful counter timers. On the 
Microprofcssor computer board the hardware 
timers are provided by a counter timer circuit 
— CTC — chip. 

A simple but adequate Centronics interface 
can be established using only the Data, Busy, 
Acknowledge, and Strobe lines — the Acorn 
Atom is an example and the Nascom 1 com- 
puter interface was even simpler, omitting to 
take account of the Acknowledge signal from 



the printer to say that the data had been 
received, and using the Busy signal alone. 

Figure 4 illustrates a working program — 
V2POP — to set up a VIA on the Tangerine 
computer as a parallel output for a Centronics 
printer interface and another subroutine — 
PChar — which prints a character. The 
memory map values — $Bfc3 and so on — are 
specific to the Tangerine and will require 
alteration for your own system. H 
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^>< : Your hands will sweat.Your heai 
Your oxygen might run out. And you're still 




will beat faster. 

only sitting in an armchair. 



At seventy fathoms the only light 
comes from your Sonar, steadily tracking 
the advancing enemy fleet. 

Suddenly they're above, dropping 
depth charges. You could dive. But how 
close is the sea bed ? You could attack. But 
how many torpedos are left? And your 
oxygen. Isn't it dangerously low? 
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'Submarine Commander' is one of 21 
challenging new home computer games 
from THORN EMI, for use with Atari 
400/800 orCommodoreVIC20.Likeour 
'Jumbo Jet Pilot' it's more a real -life 
simulator than a game. 

But our programs aren't all work and 
no play. 'River Rescue', 'Kickback' and 
'Soccer' are all action games. 'Pool' and 
'Darts' will suit armchair sportsmen. 

And whilst budding Beethovens play 
the VIC Music Composer,' would-be 
Chancellors can work on their budgets 
with 'Home Financial Management! We 
also have educational puzzles for children 
that will puzzle adults at higher skill levels. 

Buttheres one simple idea behind all 
ourtitles.They're designed for players who 
expect more of a challenge from a video 
l| game than creatures from 
1 outer-space can provide. Now, 
^^ are you sitting comfortably? 

i7JI»3*»l The world's greatest TV games. 
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PROGRAMS FOR ATARI a 00.' BOO (trademark <A Atari Inc cicvpt otttrt .rUicairdl 
•PROGRAMS I OR COMMOOOAE VtC 20 (Trademark of Commoder* International) 

Available from all branches of Laskys 

(Nationwide), Micro C at Currys,and all other 

leading Computer software outlets. 



M 



OTHER-WORLDLY SOFTWARE SOFTtK at DOWN TO EARTH PRICES 



Imagine a program which instantly converts 
SPECTRUM BASIC into Machine Code, and transforms 

the SPECTRUM into a micro up 
to 1 0O times faster than a BBC Model B . . . 

4SK ZX SPECTRUM 

COMPIL 



£14.35 



inc 







\\ 









X 


METEOROIDS 

This version has been hailed the 
best: 3 sizes of meteoroids, saucer, 
wrap-around screen, bonus ship at 
10000 points, amazing explosions, 
rotate left/right, thrust, fire, 
nyperspace and shield. Full feature 
"arcade" sounds and full colour. 
Works with Joysticks (from us at 
£19.50). Only £4,95 inc (16Kor 
48K). 


COMPILER 

Benchmarks 

BBC SPECTRUM (BASIC) SPECTRUM (COMPILER) 

BM1 1.0s 4.8 0.15 
8M2 3.1 8.7 0.09 
BM3 8.2 21.1 1.10 
8M4 8.7 20.4 0.99 
8M5 9.1 24.0 1.11 
BM6 139 553 1.91 
BM7 21.4 80.7 2.14 

What the SUPER C compiler does is almost magical, li turnsa 
program written in Spectrum BASIC into a machine code 
equivalent. SUPER C is child's play to use-simply type in a 
program as usual (or load from tape) and in a few key presses 
SUPER C turns it instantly into a super fast machine code 
version. It will compile virtually any Spectrum BASIC 
statement, plus a few features not available to you usually, but 
extra thought will be required for strings and floating point 
There is no program you can write in BASIC which cannot be 
turned into a SUPER C version. However, enhancement 


4BK 3D MAZENTURE 

A maze program and adventure in 
one. Amazing 'monster chase' 
animation and more than a hint of 
dungeons and dragons. 48K only, 
£5.95. 


THE 
ZOLAIM ADVENTURE 

A full adventure crammed into 16K! 
Quite astounding how extensive and 
engaging this program is. £4.95. 


SOFTIME 
Amazing piece of machine code 
programming-produces a 
continuous real time clock on 
screen all the time-even when 
running/writing another program! 
Has alarm facility. For 16K or 48K, 
only £3.95. 

S&fTEK SPECTRUM SOFTWARE 


Please rush me 


Mr/Mrs 


packages will be available in the New Year to aid string 
handling, floating point, and will offer a host of other features- 
each for a nominal cost. With SUPER C your Spectrum will 
run faster than with either FORTH or PASCAL -and no new 
language to learn! SUPER C comes complete with extensive 
documentation, a manual written by Tim Langdeli, example 
programs, and all boxed in a professional library case. Less 
than half the price of a compiler for any comparable micro. - 
£14.95 inc. 




or for INSTANT CREDIT CARD order 
7 days a week phone: 01-930 9232. 

Send cheques or POs to: 
329 Croxted Road, London 
SE24. Tel: 01-674 4572 

SOFTEK, SPECTRUM SOFTWARE 



Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 



RESPONSE FRAME 



BREAK-IN 

■ I am a ZX-81 owner, and have 
a collection of software for ray 
machine. A few of these pro- 
grams consist entirely of 
machine code, which makes it 
impossible to break into the pro- 
gram. Can you suggest any way 
in which I can break into this 
kind of program so it can be 
saved on to another tape? 

Bradd France, 
Handsworth, Birmingham. 
One of the reasons the tape cannot 
be broken into is to stop tape-copy- 
ing. Copying a program to give to 
someone else is, in effect, stealing 
the program, and depriving the pro- 
grammer and the manufacturer of 
the tape their rightful royalties. 
Even though routines do exist to 
break into machine-code tapes, it 
would be highly irresponsible for us 
to publish them. 



ZERO SET 

■ I have a Video Genie. I have 
found out that by using Goto a 
line number, rather than Run, I 
can execute a program over and 
over again from different points, 
but still have the variables in the 
program from a previous 
execution. However, by 
inserting or deleting lines, all 
variables are set to zero. Is there 
any way to get around this? 

G Kowalczyk, 
London N9. 
Unfortunately, there is no simple 
way to get the variables to retain 
their value after an edit. When you 
change the length of the program, it 
could overwrite the variables store, 
so to avoid error, the Genie docs a 
Clear every time Edit is used. 

CAREER CHOICE 

■ Our son, who will shortly be 
13, is considering purchasing his 
first computer. He favours the 
ZX Spectrum. He will be taking 
Computer Studies at a later date 
at school, and is considering 
becoming a programmer. 

In your opinion, would this be 
a good choice of computer for 
him? 

Mrs V Smith, 
Tolleshunt D'Arcy, 
Maldon. 
There is probably not a single 
computer on the market in the under 
£400 range which would not be 
worth getting. Even the ZX-81 can 
take a person a long way into the 
field of computing. The only real 
problem facing the Spectrum has 
been the long delivery delays. If you 



want a computer tomorrow, you can 
get most other models off the shelf. I 
suggest you work through the fol- 
lowing checklist of questions before 
you make the final decision on which 
computer to buy« How much can I 
afford to pay? What are the three 
main things I will use the computer 
for? How much memory will 1 need 
for these? Which two or three com- 
puters fulfil the above requirements? 
Is there a store near me which sells 
and services these? How many of 
these computers have been sold? Are 
there letters in the magazines com- 
plaining of particular, persistent 
problems with the machines I am 
considering? Is there a range of suit- 
able software available? How much 
docs extra memory cost? Is Basic on- 
board, or will I need to "boot it up" 
with a plug-in cartridge or cassette? 
Are the machines under consider- 
ation supported by an active users' 
group? Do the machines under con- 
sideration save and load programs on 
to an ordinary cassette recorder, or 
would I have to buy a special 
recorder? If a special recorder is 
required, how much does it cost? Is 
the quality of the printer output of 
the computer good enough for my 
needs? If you work through these 
questions, you should find the 
choice of computer easy to make. 



CUBEMASTER 

■ I own a ZX Spectrum and have 
a problem. When trying to enter 
the Cubcmaster program from 
the February, 1981 issue of Your 
Computer, written for a 16K 
ZX-81, 1 struck a serious problem. 
My 16K Spectrum decided to run 
out of memory at tine 3050. 1 was 
particularly annoyed at this as it 
had taken about four hours solid 
programming to get this far. 
Why will this program fit in a 
16K ZX-81, but not in my 
machine? 

Simon Hillyer, 
Naseby, 

Northampton. 
All computers use up memory 
maintaining the display. About IK is 
used on the ZX-81, but a massive 9K 
is used up for the high-resolution 
graphics on the Spectrum. There- 
fore, whereas you have, more or less, 
15K to play with on a 16K ZX-81, 
you have only 7K on a Spectrum, 
Many other high-resolution com- 
puters — like the BBC Micro- 
computer — allow you to decide if 
you want the memory to be used for 
the display, or whether you will 
accept a lower screen resolution in 
return for more program memory. 
You do not have this option on the 
Spectrum. Although I doubt if you 



will squeeze Cubemaster into a 16K 
Spectrum, many other programs 
which are marked 16K ZX-81 arc, in 
fact, far less than this, so you should 
be able to convert them for the 
Spectrum. If you are in doubt, leave 
out the instructions, and all Rem 
statements. You may well find you 
can put the instructions back in 
later, but I suggest you omit them 
the first time you try a ZX-81 
program on the Spectrum. 

NO LICENCE 

■ I would like to know how the 
law stands on using a television 
with a computer. I have pur- 
chased a Sony 14 in. portable TV 
to use with my Spectrum. Do I 
have to pay £46 for a TV colour 
licence to watch my Spectrum? 

Philip Graham, 
Dallas Road, I^ncaster. 
The law on use of television sets 
only relates to their being used to 
receive broadcast signals. Although I 
not not believe the use of a television 
as a visual display unit for a com- 
puter has been tested in court, a 
recent decision was made in favour 
of a man who had been taken to 
court for watching video tapes on an 
unlicensed set. The court found in 
his favour, that is no licence was 
required if the set was not used to 
pick up broadcast signals. 

GREEN SCREEN 

■ I would like to know if a green 
screen monitor may be connected 
to a ZX-81. If it can, how do I do 
it? I would like a green, 9 in. or 
12 in. monitor, preferably under 
£100. I have been looking at the 
Zenith monitor. Would this be 
suitable for the ZX-81? Do I need 
additional hardware? 

J A Capless, 
Mickleford, Leed. 
You'll kind, of course, that a 
monitor will give better results than 
a domestic television. The Timcdata 
ZX-81 Magic Book gives details of 
the hardware modifications needed 
to connect a monitor to a ZX-81. 
You may well find that you get a 
perfectly acceptable result without 
actually making the modifications. 

NEAT FIGURES 

■I own a ZX-81. As you know, 
the computer prints from left to 
right, starting at the left-hand 
margin. This is fine for text, but 
produces very untidy-looking 
columns of figures. Could you 
please help me with a routine to 
produce neat rows of figures? 

E Matos, 
Sparkhitt, 
Birmingham. 
The easiest way to do this is to treat 
the number as a string, and from the 
length of the string, determine 
where across a line printing should 
begin. Run the following program, 
and you will sec that no matter how 
large or small the number, the com- 
puter lines the numbers up correctly. 



Exit from the program by entering 
any letter except A. 

10 INPUT A 

20 LETA$ = STR$ INT A 

30 PRINT TAB 15-LEN A$; 

40 IF A - .09999 THEN PRINT " "; 

50 PRINT A 

60 GOTO 10 



HELP WITH 
FORTH WRITING 

■ I own a Jupiter Ace, and am 
gradually getting to grips with 
Ace Forth. However, I was 
wondering if there was a simple 
way to remember which words 
are in the language on board, 
rather than having to constantly 
refer back to several different 
pages in the manual. 

Ian King, 
Pollokshields, 
Glasgow. 
The forth command VList will 
cause the Ace to fill the screen with 
its words. It also makes an instant 
demonstration of the Ace, for when 
you feel frustrated and think you 
will never be able to master the 
language. 

FULLER EXCUSE 

■ I ordered a Fuller FD-42 key- 
board for my ZX-81 at the 
Computer Fair on April 24, for 
which £37.50 was paid. Fuller 
Micro systems cashed the 
cheque on April 29, and sent me 
an acknowledgement on May 1, 
asking me to allow them 28 days 
delivery. After writing them 
many letters and finally inform- 
ing them I was preparing to take 
them to the Smalt Claims Court 
the keyboard arrived on July 5. 
It was found to be faulty within 
an hour. The keyboard with a 
letter was returned to Fuller 
asking for a refund. The key- 
board was sent back to me with 
no changes to my knowledge, as 
it still had the same fault. Please 
could you help me. 

A R Weaver, 
Swindon, 
Wiltshire. 
I sent fuller a copy of your letter, 
asking for comments, and the reply 
from Keith Archer did not explain 
the long delay in delivery, nor did he 
say why he did not refund your 
money when you asked for it. I am 
not sure what the law says, but I 
would think that as a courtesy if 
nothing else, a customer unhappy 
with a mail-order product should be 
able to return it in good condition 
and gel his money back, no questions 
asked. Mr Archer believes the fault 
displayed by your keyboard — the 8, 
1, K and M keys not working — is 
due to an RP-2 resistor pack missing 
from the ZX-81. He says he has 
offered to replace yours free if you 
send your ZX-81 to him, but this 
you have decided not to do. I suggest 
you show them this answer in the 
magazine, and request your money 
back again. If you do not get it, 
please write to us again. 
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COMPUTER RENTALS LIMITED 

140 Whitechapel Road, London E.1. Telephone: 01-247 9004 

ALL PRICES INCLUDE VAT. DEALER ENQUIRIES WELCOME 



HORSERACING for the 48K Spectrum 

Gambling on any horse in the field up to 5 players can lay bets with 
Honest Clive Spectrum the bookmaker as the horses circle in the 
parade ring. Will Clive keep that smile? Watch the race begin as 
the tape lifts and marvel at the amazingly realistic 3D perspective 
animation as the riders jockey for position. See the horses and 
riders in full flight as they pass Spectators {no pun intended) and 
into the home straight past the stands. Hold your breath at the 
slow motion finish. Sound and Colour is used to it's fullest in this 
22K of superb programming. Not recommended for compulsive 
gamblers. Only £6.95 inc P&P 

ST GEORGE & THE DRAGON for the Dragon 32 
Can you Slay the Fire breathing Dragon! Can you cross the 
slippery bridge and smite the magic stone to lift the curse from the 
castle and it's beautiful maidens? Don't get roasted by the dragon 
and mind the river and pond. If you fall in, your armour will send 
you to a watery matyrdom. Two versions for Joystick and keys are 
contained on the tape. Using sound, the program also pushes the 
Dragons High Resolution to it's full capabilities. Only £6.95 

GALACTIC PATROL for the 16K ZX-81 

Galactic Patrol is a fully Machine Code 'State of Art' ZX-81 'Star 
Trek'. With 819 levels of play. Phasers, Torpedos, Automatic 
sights. Scanner with on/off, distance, number and vector. 
Shields, Starvase vestor, Warp drives (speeds 0-8), damage 
control, fuel counter, flight vector, repair facilities, instructions 
reminder facility, stardate and kills counter. The Enterprises screen 
is graphically simulated with passing stars, dazzling speed, 
dramatic damage and kill effects. Destroy as many Klingons as 
you can and dock with the Starbase before you run out of energy, 
but be careful you can lead the Aliens on and they will destroy the 
Starbase itself. Only £4.95 fine P&P 

RESCUE for the 48K Spectrum 

How can we Summarize in a short ad, an adventure game that 
needs a Special Program to detail it's Rules! Very, VERY simply, 



you must find the Map and Radio then plot Vour route and monitor 
patrols as they scoure the 40+ locations you are travelling 
through. If you have the right equipment you can cross into Secret 
territory in search of the Castle and the imprisoned Princess. If you 
manage to find it and gain entrance there are many trails and tests. 
If you manage to find the Princess you must still return to base 
with her. Utilises all the Spectrum's facilities and takes hours to 
play. Only £5.95 

JD ARCADES for the 16K ZX-81 

Completely MACHINE CODE, JD Arcades contains 3 Menu 
selected games that will tax your strategy to their limit. Defuse an 
Unexploded Bomb by neutralizing the moving tumblers in order 
with your probe (or ELSE). Then you must beat the fuse to the 
detonator as around the circuit it snakes. In Strategic Invaders, 
you must destroy as many Invaders as you can, having only 9 
shots from each column position. Can you think and dodge fast 
enough? As you fly In Laser Patrol you must destroy as many 
Asteriods with your salvoes as you can. How long will your shields 
holdout. Only £4.95 

U.F.O, for the Dragon 32 + Joystick. 

In the depths of Space you face a UFO mothership in head to head 
combat. Dodge the approaching Photon torpedoes or shoot them 
for points as the UFO fights back. Evenly matched, this is no walk 
over for the defender of Earth. When the UFO is in range, so are 
you! Hi-res is used to it's limit and you can even see the UFO's port 
open as it releases it's deadly weapon, it can even duck below the 
nose of your craft to reappear again and attack. Only £6.95 

HANDICAP GOLF for the Dragon 32 

An 18 hole, 1 or 2 player handicap game. There are Bunkers, the 
Rough, Lakes, Trees, gorse bushes and gusting wind which all 
have to be taken into account as you choose the strength and 
direction of your shot. The Computer decides the length of the 
hole and it's par, making sure you never, EVER play the same hole 
twice. Watch the Dragon 32 build up the hole in a fascinating 
graphics routine. Full use of sound and colour. Only £6.95 inc p&p 



ZX81 16K RAMPACKS 

WHY NOT buy now, one of the super new RAM PACKS 
from GROUND CONTROL? The standard version gives 16K 
of user ram, while the (S) version is fitted with a keyboard 
sounder enabling much faster entry of programs and less 
eyestrain due to audible feedback every time a key is 
pressed. The well engineered case ensures a snug fit to the 
ZX81. 



NOW 
WITH 





PRICES. (All inclusive for U.K.) 

16K RAM PACK (S) £24.95 JJJJJ 

STANDARD RAM PACK £19.95 add £2.00 

A vatltbility is usually by return for credit cards, 5 days tot cheques. There is a 14 day 
money back guarantee if not satisfted. Please send SA£ or IRCs with aH enquiries. 

Make cheques/P.O.s. payable to GROUND CONTROL and 
send to: GROUND CONTROL, Alfreda Avenue, Hull- 
bridge, Essex SS5 6LT. 

Tel: 0702 230324. (Mon-Fri 9-5) 

• Access/ Barclaycard no. QGDGnanDDDDDGQDD 
•Cheque/P.O./Cash. 

'Delete if not applicable 

Please send me: no. 



"STANDARD RAM PACK/ 
16K RAM PACK (S) 



NAME. 



ADDRESS . 



Postcoda 



SPECTRUM 

NEWS FROM 



Just received your ZX SP£CTRUM? No pom: in looking any 
further— we have the products you need at the prices you expect 



SP48 



SP80 



32K Memory extension 64K Memory extension 

(giving total of 48K Upgradeaole to SP8QJ (giving maswe 80K| 



£50 



Both the SP48 and the SP80 fit inside the Spectrum case, are fuHy compatible with ?n 
Sinclair addons [ZX Printer. RS232. Microdrive etc.). are veiy low in power consumption, 
reqmre no soldering, are easy to fit and remove and carry our fun guarantee. 



£ft 



&o,£Q 



Transfer your ZX8I BASIC 

and machine code programs 

and data onto your 

Spectrum in minutes £| ftlJ|/| ^S£kr\E 

with cne fabulous new JLwWV L^^T^L^ C 



s**2«s 



oPp^ 



£* 



£10 



& 



3* 



This superb pece of software ena&tes your Spectrum to LOAD programs from ZX8 1 tapes 
and automatically converts them to Spectrumese' ready for normal Spectrum SAVEmg. 

s^Ta eTm^Taw^e [0 ~ORDERS &ENQuiRIK~ 

East London Rooodcs. Fmtaneta House. 14 Oarwt* Close. East Ham. London E6 4BT Tel 0M71 3308 

Prices include VAT Please DCk * ycu requtfe VAT receipt LJ 

Piwieruihme Kemoescnpoon Quantity £ p 



P&P 

I enclose cneque/PO payaMe to East London Robot** foe TOTAL £ 

Name Mr/Mrs/fcfess Address 



45 



EAST LONDON ROBOTICS — THE OPTIMUM SOLUTION 
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Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringie who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 



FINGERTIPS 



Let me begin' this month by 
reminding you that there is now a 
fully-fledged Hewlett-Packard users 
club in the United Kingdom. Mem- 
bership entitles you to the bi- 
monthly publication of the society, 
Data/He, which is crammed with 
contributions from some of the 
current 130 UK members. I'm glad 
to say that sometime contributor to 
this column, Frank Wales, features 
prominently in the articles. 

Subject matter tends to vary from 
analysis of new HP machines like 
the 15C and 75C, to full explan- 
ations of synthetic programming. As 
expected the HP-41C figures prom- 
inently in contributed programs and 
not all communications are as 
esoteric as "I am planning to 
properly document a program I have 
recently written to design or analyse 
storm sewers by the Wallingford 
Procedure Modified Rational 
Method." Anyone interested in this 
highly-recommended club should 
contact: PPC-UK, Astagc, Rectory 
Lane, Windlcsham, Surrey. 

I used to recite poems about the 
Grand Old Duke of York to help me 
remember resistor colour coding — 
those days are now gone. Not only 
have I forsaken electronics but 
Stephen Godfrey of Hayling Island 
has written a conversion program for 
colours to resistance and vice-versa 
for the Sharp PC-1211. Stephen 
adds the following space-saving tip 
for the PC-1211; When entering 



lines which have the following format. 

tO INPUT "INPUT VALUE OF 

X:"; X 

You can save several steps by 

reserving the keyword INPUT to a 

key, say Shift-M and then entering: 

10 Shtft-M "Shift-M of X:";X. 

The computer then stores the 
word Input inside the quotes as one 
step which saves five as it includes a 
space at the end, too. 

Nigel Gcrdes of Dorset encloses a 
program which "takes the Casio FX- 
3500P to the limit of its pro- 
gramming ability!" He uses it in 
teaching students about communica- 
tions networks, where the one sticky 
formula is inverse Cosh in the 
otherwise straightforward solution 
of networks. Continuing our efforts 
to provide useful "workhorse" pro- 
grams, here is a Bessel function 
program for the TI-59 from L 
Weaver of Sussex. 

Engineers and physicists who 
require Bessel functions for their 
work can often waste a great deal of 
time searching for sufficiently ex- 
tensive tables. The attached short 
program for the TI-59 witl calculate 
J r (x) to five figure accuracy for 
values of r between zero and 15, and 
x equal to or less than 6. 

The basis is the recurrence 
relation J n , ,(x) = (2n/x)J n (x)-J n .|(x). 
The trick is to realise that J n (x) tends 
to zero rather quickly as n increases. 
The program assumes that J 15 (x) and 
J l4 (x) are both zero, then starting 



■te* 
":CJ 
-;d» 



-PLEASE RE-INPUT -!ft*a>:GOT0 120 



18 HS-EfiR irl»^siLt€f-l0t^l6LP"'f»"*6UJCK"iOf«"8SOUM*:R*-"RE0":S*» - OR«»«E- 

28 Tf = -VELLOU":U»""GREEM-!Ot-"Bl.UE-: J*»*UIOLET-IX».-G*tV:V»-"UHITE- 

25 K«lE3irt«lEt 

3© PAUSE 'VOU MRV FtND:"JPAUSE '! - UWLUES FROM COLOURS" 

46 PAUSE "2 - COLOURS FROM UALUES-fPAUSE "3 - END 

45 INPUT "INPUT OPT10N:":A*:i$QTO 50 

46 BEEP I! GOTO 36 
59 IF (W--1-THEN 88 
66 IF A*--2-THEH 226 
62 IF f»--3"EW> 

65 BEEP li GOTO 30 

30 INPUT -FIRST COLOUR:" 

90 INPUT -SECOND COLOUR: 

IOC INPUT -THIRD COLOUR: 

II 6 FOR L-2T0 * 

126 FOR JM4TO 23 

138 IF A*<L>-ft»<J>LET fKL*3W-16<G0TO166 

146 NEXT J 

150 BEEP iiPflUSE Ai<L>«" IS IHUALID. -J INPUT 

166 NEXT L 

178 IF <E<6>*<F<6)P«USE "IHUfit-lD DOTA":GOTO 80 

188 IF H<KLET !*-"tSOT0 218 

190 IF JKHLET I*»"K-:H-M'K:60T0 218 

200 H-K^tUI*— •«" 

210 PRINT H!" -tl*t" ONUS. - 

213 GOTO 45 

228 1HRUT-U0LUE:-IHIJF <H>-8. 1>*<H<-?.9€I0>THEH 230 

;:s BEEP l:PAUSE"IHUAUD":60T0 220 

238 FOR J-10TQ -1STEP -t 

249 IFH>- lOtJLET H«H ■' 16f J: &OT0 270 

236 NEXT J 

278 D*»A*U»I3.> 

288 0*««#<<H-IHT H>*10*I6> 

298 Bf.A*<IHT H*16> 

368 PRINT 8«i- -)CII- -:D* 

316 SOTO 43 



FLEftSE NOTES VALUES MAV BE ENTERED IN THE FOLLOW! N6 FORMS: 



2280 OHMS CAN BE ENTERED AS <s> 2280 or b> 2.2K BUT HOT 2K2. 
4780806 OHMS CAN EC EHTERED AS o> 4780006 or t» 4.7M BUT HOT -H7. 



TIC FAHGE OF UALUES IS <WHERE U IS OALUE>: 0. K-UC-99066 HE6 OHMS. 



Resistor converter for Sharp PC-1211 by S Godfrey- 



from these trial values all other 
orders down to Jp(x) can be 
calculated. These are individually 
stored. 

However, these values are wrong 
by a factor which is calculable from 
the fact that J c y(x)+2J 2 <x)+2J 4 (x).... 
■ 1 . This is also computed and 
divided into the original value. 

To use, insert x and press A. After 
a few seconds the calculator stops 
with a value in the display which 
must be retained. Then insert r and 
press B, which will print out the 
required J^x). 

This program can easily be 
adapted to other calculators, or in 



Calculation of inverse Cosh of a complex number. 

Let U ± jV = Inv cosh (u ± jv) 
U = cosh" 1 



/n 



u)** 



/ 



d 



»>*♦ 



±jV = ±j cos* 1 ( /(1 + u) 2 + v 



- /(I - u 



)'+ v<) 



Press AC, tap value of u. Press P1/P2 - 
At second ENT, display the value of u 


- having loaded program in PI store. At first ENT display, tap value of v and Run. 
At final ENT, display the value of v. Press Run to continue as before. 




10. 


Kin 1 




20. 


= 


30. 


INV HLT 


1. + 


11. 


ENT 




21. 


INV v 


31. 


Kout 1 


2. 1 


12. 


+ /- 




22. 


Kin 2 


32. 


- 


3. = 


13. 


+ 




23. 


+ 


33. 


Kout 2 


4. INVX 2 


14. 


1 




24. 


Kout 1 


34. 


= 


5. + 


15. 


= 




25. 


= 


35. 


/ 


6. ENT 


16. 


INV x 2 




26. 


/ 


36. 


2 


7. INVX 2 


17. 


+ 




27. 


2 


37. 


= 


8. = 


18. 


ENT 




28. 


= 


38. 


INV COS 


9. INV V 


19. 


INV X 2 




29. 


INV HYP COS 







fact to micros. A better accuracy can 
be obtained by starting with a higher 
original value of n than 15. 

Finally we have a learning pro- 
gram from P Preece of Shropshire. 
Perhaps someone can develop the 
idea for more complex uses. 

This program, designed for the 
Casio FX-180P, will test all four 
basic binary operations that is, 
addition, subtraction, multipli- 
cation, division and can suit people 
of different ages and help solve their 
difficulties in particular areas. 

There is a round of questions 
which you have to answer. To get to 
the next round you must give the 
correct answer for a number of 
questions — preset by you — in a 
row. So getting the ninth question 
wrong, for example, resets your 
score to zero. This is best explained 
by the following diagram: 
a) ROUND 1 

X-rX = 

Get answer correct for Y times 
in a row 
ROUND 2 
X+X+X= 



etc. 



W 



SEQUENCE FOR LOADING 

PROGRAM 

MODE O 

INV PCL Clear 

INV KAC all 

INV MIN memories 

Press the AC key, tap the value of 
u then press the P1/P2 key (the 
program should have been loaded in 
PI store). At the first Ent display tap 
the value of v and then the run key. 
At the second Ent, display the value 
of u, and at the third and last the 
value of v. Press the Run key to 
continue as before. 

The first displayed result will be 
the value of v. When ready press the 
Run key and the final result will be 
the value of V. 

Note. Make sure the calculator is 
in Mode 5 (ic radians) for the correct 
results. 'continued on next page) 



YOUR COMPUTER. JANUARY 1963 103 



FINGERTIPS. 



uuu 
001 

002 
003 
004 



L Weaver's Bessef functions program. 

76 LBL 
11 fl 
42 STD 
25 25 
00 



005 32 x;t 

006 01 1 



7 


05 


5 


8 


42 


STD 


009 






1 


01 


1 


Oil 


04 


4 


012 


42 


STD 


013 







EXAMPLE RUN 






»RESS 


=•1 






■DISP1 
PRESS 


-flY" DEG 
5 








RUNJ, 








'tilSPi 


.AY" SEC- 








PRESS 


RUN 
3 








ENTER 


ANSWER 








IF VOL! MADE fl MISTAKE 






-RE3S 


C AND PE-ENTER. 






-RESS 
DISPL 


PUN 

1 








=tV >i0TES 








DEG I. 


■sdicates *our 


»>re 


;ious answer was correct 


3RA Indicates ^our 


previous answer was incorrect 


: ;flD Indicates that 


dCUl 


< score is in the d i sr lay 


Step 


Program 




Comments 


1 


P1 




Select Program Number 


2 


MODE 70 






3 


INV RAN 1 








4 


1NVX>K1 








5 


Kin XI 


► 




Generate random number 


6 


INV X»K1 








7 


1NVRND „ 








6 


INV HLT 




Stop and display number 


9 


+ , — , x. * 




Designate type of operations 


10 


Kin 5 




Store pending result 


IT 


1 








12 


Kin -2 
Kout 2 






Reduce counter by 1 and check if 


13 


■ 




0. If OO go to step 2 IF C30 


14 


INVXMJ^ 






continue 


15 


1 






16 


= 




Finish off calculation so as not to 
affect the next one. 


17 


Kout 3 \ 






18 


INV X>K2J 




Reset counter 


19 


INV X>K4\ 




Bring score into display register 


20 


Kin 6 J 




and store in K6 and clear K4 register 


21 


MODE 5 






22 


ENT 








23 
24 


Kin -5 
Kout 5 






Stop to allow user to enter 


25 
26 


MODE 6 
INV X>0 


)t 




answer. Subtract user answer 






from calculator total If O 


27 


+ /- 






continue If not go to step 2. 


28 


INV X>0 „ 








29 


MODE 4 






30 


1 1 






31 


Kin -6 




Add 1 to score, if it is less than 


32 


Kout 6 y 




or equal to memory register go to 


33 


Kin 4 




step 2 if not continue. 


34 


INVX Mj 






35 


Kin -4 






36 


1 








37 


Kin + 2 








38 


Kin + 3 


► 




Add 1 to counter for next round 


39 


INV RTN 










MODE* 






Memories 






K1 Maximum number to be displayed by calculator 


K2 2 


<4 K6 






K3 2 


<5 






M = Number of questions to get 


right. 


PPreece' 


s Casio education program. 





014 

015 

016 

017 

01 8 

019 

020 

021 

022 

U 2 3 

024 

025 

026 

027 

023 

029 

030 

031 

032 

033 

034 

035 

036 

037 

038 

039 

040 

041 

042 

043 

044 

045 

046 

047 

048 

049 

050 

051 

052. 

053 

054 

055 

056 

057 
n e i q 

059 
060 
061 
062 
063 
6 4 
065 
6 6 
067 

068 
069 
070 
071 
072 
073 



55 
43 
25 
54 
42 
13 
01 
94 
44 



44 
21 

I O 

O *~* 

65 
02 
65 
43 



55 



54 



i •_• 

O 'O 

54 



21 
43 
21 
67 
79 
61 
00 
30 



79 
43 
00 
42 



43 
14 
85 
43 
12 



O-J 



STD 



01 

03 

42 

21 

01 

42 

14 

65 

02 2 

OS 



? 1 



1 

STD 
14 



8 

RCL 

25 

.1 

STD 
13 
1 

+ / - 

SUM 

23 23 
44 SUN 



SUN 
RC* 



RCL 



43 RCL 



£5 



RC* 

23 
> 

ST* 
21 

RCL 
21 
EQ 



GTD 

00 

30 

LBL 

RCL 


STD 
26 

RCL 
14 

+ 

RCL 
12 

+ 



074 
075 
076 
077 
078 
079 
080 
081 
082 
083 
084 
085 
086 
087 
088 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
100 
101 
102 
103 
104 
105 
106 
107 
1 OS 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 

i- l" 

128 
129 
130 
131 

1 ^- c 
133 
134 



2 b 



04 
04 
69 
04 
43 

oe 

69 
06 
00 
01 
03 
05 
01 
06 
03 
05 
69 
04 
43 
27 
69 
06 
r o 

55 
43 
26 

54 
99 

92 
00 
00 
00 
00 
00 
00 



RCL 
10 



43 

10 

85 

43 RCL 
08 
+ 

RCL 
06 

+ 

RCL 
04 

+ 

RCL 
02 



08 

85 

43 

06 

85 

43 

04 

85 

43 

02 

54 ) 

6 5 >■. 

02 2 

54 ) 

44 SUN 



db 



92 RTN 
76 LBL 
12 B 
42 STD 

27 27 



4 

4 
DP 

04 
RCL 

25 
DP 

06 



1 

3 

5 

1 

6 

3 

5 
DP 

04 
RCL 

27 
DP 

06 
RC* 

27 

RCL 

26 

> 

PRT 
RTN 
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VIC -20 and Commodore 64 from Kobra 



£144-95 

inc VAT - carriage free 

Still unbeatable value at this price 
with a full size keyboard 
Backed by Adda's full one year 
warranty. 



Pf'J > .'if 





Features include: * 5K RAM 
expandable up to 29K * 8 border 
colours, 16 screen colours 

* 8 screen character colours 

* 3 audible tone generators, each of 
3 octaves * a 'white noise' generator 

* 88 character program line length 

* 64 ASCII character set * full PET- 
type graphics character set 
generated directly from keyboard 

* 1 76 x 1 58 pixels (27,808 in total) 
maximum resolution 

* 8 programmable special functions 
accessed via 4 special function 
keys. 




C0MM0D0RE 6 4 

£343-85 



inc VAT - carriage free 



The 64K personal computer that outpaces 

the rest 

Backed by Adda's full one year warranty. 



Features include: * 64K built in RAM 

* 40 column colour display - tv interface 

* Upper and lower case characters and 
graphics * Sprite graphics on eight levels 

* Music synthesiser with three voices and 
nine octave range * 16 colours available 
simultaneously * 8 bit parallel user port. 



jiflgSB 



£230 



inc VAT - carriage free 

The VIC Printer - suitable for the 
Commodore 64 also - will print 
programs, letters, business data 
and graphics. It offers high 
specifications at a competitive 
price. 



Features include: 80 
characters per line. Tractor 
feed dot matrix. 30 
characters per second print 
speed. Full alphanumerics 
and graphic printing. 
Double-size character 
capability. Price includes 
all cables. Alternative 
printer GP100VC with full- 
size paper feed 
£270.25 inc VAT. 




£299-95 

Inc VAT — carriage free 

For the VIC-20 and the 

Commodore 64. 

A disk unit transforms 

your computer into a 

high-speed system 

ideal for the more 

serious programmer or 

small businessman. It 

enables you to get the 

best out of your utility programs. 

Features include: 170K bytes capacity. Uses soft-sectored standard 
5V4 " single density floppy disks. Direct interface to computer. Direct 
compatibility with Printer. Prices includes all cables. 





MEMORY PACKS FOR THE VIC-20 

Special plug-in cartridges are available to 
expand VIC's memory. 3K. 8K and 16K RAM 
packs plug directly into computer. 
16K RAM Memory Pack £74.95, 
8K RAM Memory Pack £44.95, 
3K RAM Memory Pack £29.95 




HOW TO ORDER: 



VISIT YOUR LOCAL VIC DEALER 

BY MAIL OR PERSONAL CALLERS 

By mail - post and packing FREE. Make 
cheques or PO's payable to Kobra Micro 
Marketing. Send to: 

The Vic Centre 

154 Victoria Road. Acton 

London W3 6UL 



Near North Acton tube, just off A40 



BY TELEPHONE 

Telephone orders 24 hrs a day with Visa. 
Access, Amex 



O 0200 
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SIR Computers Ltd. 

Agents for Acorn and Torch Computers 



BBC Microcomputers 

Model A £299.00 

Model A + 32K RAM £339.00 

Model B £399.00 

Model 8 + Disc interface £479.00 

BBC Compatible TEAC Disc drives 

Single disc drive £249.00 

Dual disc drive £459.00 

Torch Disc unit 

This is a complete package including a Z-80 processor, 64K 
RAM, Dual disc drive and the CP/N operating system — fully 
compatible with all existing CP/M software. Requires a disc- 
upgraded BBC Model 8. 
Torch disc pack £1, 149.00 




^iCORN 
COMPUTER 



8K ROM + 2K RAM £149.50 

8K ROM + 12K RAM £179.00 

12K ROM + 12K RAM £199.00 

16K ROM + 12K RAM £229.00 

1 .8 A Power supply £8.50 

ATOM Disc pack £345.00 



please add £7.50 for interlink delivery of BBC 
Computers & Disk Drives 



Ail prices are inclusive of VA T 



SIR Computers Ltd. 

38 Dan-y-Coed Road, Cyncoed, Cardiff 

Tel: (0222) 759015 
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YOUR QUICK-LEARN! 
WAY TO BASIC 
OR COBOL 



IN YOUR OWN 

HOME, 

IN YOUR OWN 

TIME, 

AT YOUR OWN 

PACE. 



>; 



Learn computer programming quickly and easily 
through the renowned ICS "Open College" 
system, taking the course at your own pace and 
in your own time. 

Use the famous ICS study texts, backed up by 
your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 

Courses; 
Introduction to Computer 
Programming 

Programming in BASIC 

Programming in COBOL 

c -Ac x •. *ar 

Approved by CACC 




Mirrrbero' ABCC 



ALL DETAILS FREE- SIMPLY RETUkN THE COUPON BELOW 



Please send me your prospectus on Computer Programming 

inn Name 

IjtjW Address 
EL 

I ///J 1 1 t\V . Posi to Dept C 349 

_*" . ICS School of Computer Programming 

I etas-' r^^^r 

_ Corporation London SW8 <JUJ 

ImMBM MfHHH ■■■■■ 



0! 622 9911 



MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel: 022321044 



Telex: 817672 



EPROMS 
2708 
2716+5V 
2732 
2532 
2764 

6800 Family 



6802 
6810 
6809 
6850 
6821 



6500 Family 

200p 6502 375p 

200p 6520 285p 

385p 6522 375p 

365p 6532 520p 

1200p 6545-1 900p 

Z80 Family 

270p CPU 315p 

325p ACPU 350p 

llOp CTC 270p 

850p ACTC 290p 

135p PI0 340p 

110p API0 350p 



MEMORIES 
2114LP2 
2114-450 
4116150 
4116-200 
4816-2 +5V 
4164-200 
6116150 
5516250 



90p 

85p 

90p 

88p 

250p 

410p 

350p 

635p 



We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add £1 post and packing plus VAT at 15%. 
Minimum order £15.00. 



GCC ELECTRONICS 

18 CLAYGATE ROAD, CHERRY HINTON 

CAMBRIDGE CB1 4JZ 

TEL: 0223210444 TELEX: 817672 
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SOFTWARE FILE- 



Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 



Worry maze 

Andrew Spencer, 
Cape Town, 
South Africa. 



The fast game in which the player weaves 
through a maze to defuse bombs is not only an 
exciting game, but shows the speed of Poke 
instead of Print At. It also illustrates a few 
handy techniques. 



The first of these is the use of Boolean 
algebra to make the decisions in lines 140 and 
450. These do away with lf-Thcn lines and 
thus increase speed. 

The internal walls of the maze are posi- 
tioned in lines 230 to 260. The whole screen is 
used — line 150 — and thus the wall positions 
must be put within the boundaries. The same 
goes for the bombs and the player's piece — 
lines 280 and 330. Lines 290 and 340 check 
for boxing in of a piece or two pieces in the 



same place. B$ tells if the bomb arrived at is 
the correct one. One character in B$ is the 
bomb and if you reach a dud bomb it is 
represented by a D. 

If you take too long to find the correct bomb 
you will explode — line 730. The full set of 
single-space characters is cycled through, 
alternating between inverse and normal. 

A record is kept of the lowest time taken, 
and this is displayed at the end of each 
successful game. 

The recruit mode allows you to backtrack 
but if you are not careful you can box yourself 
in on the "veteran" mode. If this does happen, 
pressing E will immediately put you out of 
your misery. 

The direction-controlling keys can be 
changed, if desired, to suit your fingers: lines 
450 and 90. 







■ 






10 REM MRZE OF WORRY 

BY R.N. SPENCER 
AUGUST 193i 
20 LET DF=PEEK 16396+256*PEEK 
16*397 

30 LET LSF=I000 

4-0 DIM B*t5; 

50 LET T=0 

6© CL5 

70 REM 9§ INSTRUCTIONS WM 

SO PRINT "WELCOME ..«.«---" * * * * 

TO THE MRZE OF WORRY" 
90 PRINT RT 4,0j"HOUE YOUR PIE 
GE RROUND BY USING THE ""Z""* "" 

100 PRINT , . "YOU MUST TRY TO DE 
FUSE THE CORRECT BOMB BEFOR 
E IT BLOWS UP" 

110 PRINT .*" YOU RRE R :",,, 
,"£: RECRUIT BOMB DISPOSAL OFFIC 
ER". J ,/ , a: UETERRN BOMB DiSKUijflL 

OFFICER* " 

130 LET R*=INKEY$ 

130 IF R*<>"1" RND £»*<>" 2" THEN 

GOTO 120 

14.0 LET TRRIL=27* (R*="l") +123* ( 

H$ = "2* , y 

150 POKE 1S4-1S.0 

160 FRST 

170 REM Hi PRINT THE MRZE 

. 80 PRINT _RT__0^; 



ii 




190 

20© 



FOR N=l TO 22 
PRINT 




230 FOR N=l TO 225 
£40 LET BLOCK =DF+ INT 
3 + INT CRND*30> +35 
250 POKE BLOCK .. 12S 



POSITION M 
(RND*22) *33 + I 



260 NEXT N 

270 REM IBB PLRYER 

280 LET GP=DF+INT 
NT (RND*30) +35 

290 IF PEEK (GP-33) = 123 RND PEE 
K (GP+33J =138 RND PEEK (GP-1) =12 
3 RND PEEK (GP+1) =123 THEN GOTO 
2S0 

300 POKE GP,21 

310 REM ■■ BOMB POSITIONS Bl 

320 FOR N=l TO 5 

330 LET BP=DF+INT iRND*22J *33 + I 
NT (RND*30 3 +35 

340 IF (BP=GP) OR CPEEK (r3P-33) 
=128 RND PEEK (BP+33) =123 RND PE 
EK (BP-1) =128 RND PEEK (BP+1) =12 
3) THEN GOTO 330 

350 POKE BP.52 

360 NEXT N 

370 REH ■■ SET "LIUE" BOMB HI 

380 LET B*(INT i RND*5+ 1> ) ="B" 

390 SLOW 

400 FOR N=l TO 50 

4-10 NEXT N 

420 REM HI MOVE ROUTINE H 

430 POKE GP< 21 

4-4-0 IF INKEY*="E" THEN GQTQ74-0 

450 LET GNP=GP+(INKEY$=",")*33- 
<INKEY$="P"> *33+ (INKEY$ = "C":> - (IN 
KEY* = ' , Z") 

460 IF PEEK GNP=128 THEN GOTO 4 
30 

470 

430 
Q 

490 

500 

510 

520 

530 

54-0 

550 

560 

570 

530 

590 

600 

T 
610 
620 



LET T=T+2 

IF PEEK GNP=52 THEN GOTO 53 

POKE GP ..TRAIL 

LET GP=GNP 

IF T>450 THEN GOTO 730 

GOTO 430 

REM mm PERCHED R BOMB OB 

POKE GP..TRRIL 

LET GP=GNP 

POKE GP .21 

LET P=INT (RNDsS+13 

IF B$(P)=" " THEN GOTO 660 

IF B*<P)="D" THEN GOTO 570 

PRINT 



RT 0,1; 



THEN L ET 
23,1; 



LSF=T 



(RND*22) *3 7 



640 
650 
660 
670 
680 
690 
"700 
710 
720 
730 
740 
50 
760 



THEN GOTO 630 
THEN GOTO 64-0 



IF T<LSF 
PRINT RT 
LSF 
630 IF INKEYJO"" 
IF INKEY$=" 
GOTO 4© 

REM WM DUD BOMB 
PRINT RT 0,1; 
LET B* (P) ="D" 
FOR N=l TO 50 
NEXT N 

PRINT RT 0,1; 
GOTO 430 

REM M TIME UP. EXPLOSION K3 
LET N=0 
POKE GP,N 
LET N=N+129 

(continued on page 1091 
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THE VERY BEST IN MACHINE CODE 
FOR THE ZXSPECTRUM & ZX81 



SPECTRUM 16K GULPMAN game of the' man* variety 

with 15 maiM, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, choice 
of joystick control. "An extraordinarily good program" raves Boris Allan for 
Popular Computing Weekly. We think you will agree. £5.95 

SPECTRUM 48K M ASTERFILE business/domestic filing 
and reporting system. So flexible that it is equally usable for your mailing lists, 
catalogues, stock control, text extracts applications are endless. Fully user- 
defined data and report display formats, dynamic variable-length file, records 
and data items. Fully menu-driven with powerful search facilities, sorting, total/ 
average, update, multiple independent files, printing. Yes, we aim to support 
microdrive when Uncle delivers. Nearly all the 8K we use is machine code, so 
you get, 32K per file. Comes with example file and 22-page manual. £15.00 

SPECTRUM 16K SPDE Disassembler and Editor, as used by 
other ZX professionals, and we used it to develop the above. £5.95 

ZX81 16-48KTHE FAST ONE i. the predecessor to 

MASTERFILE and is in use all over the world now. Specification is very similar 
toMASTERFILE. £12.00 



2X81 16K GULP 2 



almost identical spec to GULPMAN. £4.75 



All programs supplied double-recorded and mailed 1st class by return. Prices 
include VAT and postage within Europe. SAE for full list. 



CAMPBELL SYSTEMS 

(Dept.YC) 

15 ROUS ROAD 

BUCKHURSTHILL 

ESSEX IG9 6BL 

ENGLAND 015040589 




16k ZX SPECTRUM 




MAKE MUSIC WITH 

SPECTSOUND 

A SOFTWARE PACKAGE WHICH CONVERTS 
YOUR SPECTRUM INTO A POWERFULL 

9 OCTAVE ELECTRONIC ORGAN 

INCLUDES: 

* SOFTWARE ON CASSETTE 

* KEYBOARD OVERLAY SHOWING NEW FUNCTIONS 

* AUTO MEMORY & RECALL OF NOTES PLAYED 
#• FULL 9 OCTAVES AVAILABLE FROM KEYBOARD 
*TV DISPLAY OF NOTES PLAYEO & SEEP NO 

•* RANDOM MUSIC FACILITY 

*■ FREE BEEP CHART -CONVERTS MUSICAL NOTES 

TO BEEP NOS&VICE VERSA 
■* FULL INSTRUCTIONS 

To PDQ SOFTWARE, PARSLEY RYE, HILDERS LANE, 
EDENBRIDGE, KENT. TN8 6JU (p&pfree)^ 



Please send me the Spectsound package 
Name 

Address 

I enclose cheque/ PO f or £ (inc p & p ) 




ANIROG Computers 



ONE STOP SHOP FOR SOFTWARE AND BOOKS 
SPECTRUM - VIC 20 - BBC MICRO - DRAGON 32 

Full range of softwjift (>y leading software houses in (he country. 

BUG BYTE. QUICK SILVA. RABBIT. AUDIOGENIC ARCTIC. ASK.. 

SILVER SOFT. ROMIC. SOFTWARE FOR ALL PROGRAMME POWER. 

LLAMASOFT. SOFTEK. VIDEO SOFTWARE. COMMODORE. DRAGON, and 

many other*. 

Huge selection of computer books Massive stock ol books and software. Despatch 

within *8 hours of receipt of Ofd«f. 

TWO OR MORE ITEMS 7.5% DISCOUNT. 5 ITEMS - E1.00 EXTRA 

DISCOUNT. ANY MIX OF BOOKS OR SOFTWARE ACCEPTED. VIC 20 - 

VALUE FOR MONEY SOFTWARE BY ANIROG. 

Our packs of seven games contains a balanced mixture of action packed arcade 

style games, board games and adventure games. All games are m Hi-res Graphics 

tor unexpended VIC and offer exceptional value for money. 

PACK OF SEVEN (VOL t) - C6. 

PACK OF SEVEN IVOL 3 - £6. 

TINY TOTS SEVEN - Games for young children. Bright colour graphics and 

exciting sound effects are special features of these specially written programmes. 

£8. 
CAVERN FIGHTER - Very similar to arcade game 'Scramble'. Four missions to 
complete, using joystick or keyboard . Solid machine code programme to give all the 
thrills of arcade game - £6. 

CRAWLER - All machine code version in the interrupt mode of the arcade game 
"Centipede'. Fast and funous - £*, 

SENO S.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE. 

Porsonal Shoppers 
Welcome at 

COOP CRAWLEY 



Mail Order 
Payment by cheque. 
P.O. or Visa 



L Access 



■^!^UU 



VISA 



flfi 



26 Balcombe Gardens. 

Horley. Surrey. 

Horley (029 34) 2007/ 6083 




Keyboard with 
Electronics 
for ZX81 







■OfDTqfc 



IMMOBMewMftaftMlnifta^ 



A lull size, full (ravel 4 3 key keyboard that's simple to add to your ZX81 and 
requires no soldering in the ZX81. 

Complete with the electronics to make "Shift Lock". "Function", and "Graphics 2" 
single key selections making entry far easier. 

towered from ZXBTs own standard power supply with special adaptor supplied. 

Two colour print for key caps. 

Amazing low price only £19.95 incl. VAT and carriage. Order As LVV72P 

Full details in the June 1982 issue of "Electronics The Maplin Magazine" on sale 
at all good newsagents price 60p. In case of difficulty send BOp to address below, 
or £2.40 for annual subscription (4 issues). 



mflpun 



P.O. 



Electronic Supplies Ltd 
Essex SS6 8LR. Tel (0702) 552911 



Box 3, Rayleigh 

Retail shops at 

159 King St., Hammersmith. London W6. Tel 01-7480926 
284 London Road, Westcliff on-Sea, Essex. Tel (07021 564000 
Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292 
(Shops closed Mondays) All mail to Rayleigh address. 
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SOFTWARE FILE 



(continued from page 107) 

770 IF N>2SS THEN 

■?©© IF No&Z THEN 

7*90 POKE GP , 

©00 PRINT RT 23.0; 



LET N=N-256 
GOTO "758 



S10 GOTO 

lv?00 REM | 

1010 SRUE 

1020 RUN 



530 

■ RUTOMRTIC 
"MRZS" 



RUN 



Slide show 

Stewart Stallworthy, 

Rickmansworth, 

Hertfordshire. 



This routine can be used to Poke to the 
screen any pre-defined picture or pictures. 
Whilst a Basic program would take approxi- 
mately 60 seconds, this routine takes less than 
one second, and can therefore be usefully 
incorporated in Basic program. First draw a 
picture on the screen, then save it on tape — 

SAVE "Picture" SCREEN 

10 CLEAR 39997 



20 FOR f = 40000 TO 40048 

30 INPUT a 

40 POKE f,a 

50 PRINT f,a 

60 NEXT f 
Run the program entering the appropriate 
decimal codes, and then Save on tape 
SAVE "Slide" CODE 40000,48 
The next step is to load the picture bytes into 
memory. The routine is written to look for 
them at memory address 40100. 
CLEAR 39997 

LOAD "Slide" CODE 40000,48 
LOAD "Picture" CODE 40100,6912 
Now type 



RANDOMISE USR 40000 
and all should be revealed. Each picture takes 
6912 bytes, and additional pictures may be 
located at other memory addresses, for ex- 
ample 47013 and 53926. If these are used, it 
will be necessary to make the routine look at 
the correct starting address, and this is done as 
follows. For picture starting at memory 
address 47013, 

POKE 40008,165 

POKE 40009,183 

For picture starting at memory address 53926, 

POKE 40008,166 
POKE 40009,210 



RBDRESS 


MACHINE 

core 


MNEMONIC 


COMMENT 


BBBRESS 


mhchine ?i1HEN0NIC 

C0BE 


COMMENT 


49080 


38 


LD H N 




5 


38 


LD(NN)h 


POKE 39993, ft 


1 


28 






'—, 


-■ci 






'_■' 


^6 


LB L N 


6512 into HL 


i 


156 






3 








3 


24 


■SR BIS 


Jumio to 49813 


4 


34 


LBCNN>HL 


HL into memory 


9 


233 






^ 


62 




at 39998 & 3999S 


1 48838 


58 


LB ft CNN) 


ft=PEEK 39999 


(J5 


156 






1 


53 






7 


17 


LB BE NN 


16334 into HL 




136 






o 


154 






-' 


71 


LB B ft 


B=fl 


9 


156 






4 


51 


DEC a 




43818 


J3 


LB HL NN 


16384 into HL 


c; 


5 


DEC B 




1 


8 






6 


48 


JRZ BIS 


Jump to 48843 ii 


wf 


64 






"7 


10 






3 


26 


ld h cbe: 


•FNPEEK BE 


3 


38 


LB<NN>fl 


Poke 39999, ft 


4 


113 


LB CHDfl 


POKE HL,ft 


9 


53 






^ 


35 


INC HL 




48848 


156 






o 


19 


INC DE 


• 


1 


6 k.' 


LB R N 


255 into ft 


•^ 


58 


LB ft<NN> 


H=FEEK 3999S' 


o 


255 






3 


J"Trt 

Oil 






3 


58 


LB<NN)fl 


Poke 3999S,fl 


3 


155 






4 


62 






-8028 


71 


LD B fl 


B=R 


5 


156 






1 

i 


SI 


DEC fl 




6 


24 


JR BIS 


Jump to 48813 




=; 


DEC E 




t 


?23 






3 


48 


JRZ BIS 


Jump to 48038 


8 


201 


RET 


Back to Basic 


4 


*^ 




i+B=8 











Sounds familiar 



David Rees, 
Wey bridge, 
Surrey. 



m-m 



If YOU have been gazing enviously all year at 
the BBC's Envelope command and have come 
home to the flat tones of a Vic-20, this 
program should cheer you up. It creates 
sounds at machine-code speed and gives an 
extra 1 1 registers for sound control. 

Program 1 Pokes the machine code into 
memory, as the basic Vic has no assembler. 
Care must be taken when you type in the 
program, as one error in the code can cause the 
computer to stay in machine-code mode until 
you switch it off. The best method for dealing 
with this is to Save the program before you 
Run it. Then, if there is a mistake, you can 
load the program and check it through. 

After running program 1, you can New it as 



the machine code is all that is needed. It is 
located in the 256 bytes between 7424 and 
7679, and the RAMtop has been moved down 
by this amount so that variables do not erase 
the program. 

To use the command, you must first set the 
registers. There are 1 1 registers which have to 
be Poked to, and program 2 shows a convenient 
way of doing this. 

The registers are as follows: 
DATAS,FR(1),FR<2),FR(3),T(1|,T(2),T{3), 
V(1),V(2),V{3),DT 

S is the voice chosen, is the low sound, 1 is 
the medium sound, 2 is the highest sound and 
3 is the white noise generator. 
*FR(1), FR(2) and FR(3) are the numbers 
that are added to the frequency of the voice 
chosen each cycle. If the number of the 
frequency rises above 255, the command 
wraps it around so that the value becomes 
128 plus the value by which it exceeded 255. 
This means that if you want the command to 
play several scales of notes there will be no gap 



in sound once the top of the scale is reached. 
The number that can be stored in these 
registers lies between and 255. 

T(l), T(2) and T(3) arc the number of cycles 
through which the registers of each of the 
three parts are added to the sound and volume 
chosen. Again, the range of values lies between 
and 255. 

V(l), V(2) and V(3) are the numbers which 
change the volume of the sound each cycle. If 
16 is Poked in here, volume does not change. 
A number lower than 16 lowers the volume, 
and a number greater than 16 raises it. The 
effective number can be calculated using 
16-V(n). 

DT is the delay time after each cycle is 
completed and can be between and 255, with 
having a delay time of 0.1ms. and the other 
numbers are measured in the computer in 
increments of 0.5ms. 

If this seems complicated, program 3 gives 

the Basic equivalent of the main routine. You 

(continued on next page) 
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(continued from previous page) 
can also use this routine to demonstrate how 
much faster machine code is compared with 
Basic. Now all you have to do is type in SYS 
7424 and the command will start. The registers 
will not change so SYS 7424 can be used any- 



SOFTWARE FILE. 



where and as many times as you want in a pro- 
gram. Registers can also be Poked individually 
so you can change a sound quickly. 

You are now ready to create your own sound 
effects. The main advantage of this command 
is its speed. Basic cannot run faster than when 



30 is Poked into the DT register. Lower 
numbers down to 5 can create fast, smooth 
sounds. When DT is 4 or less, sounds merge. 
These speeds are the most useful as you can 
mix tones and volume to create your own wave 
forms. 



5 REH****PR0GRRM 1**** 

10 POKE 51. 255: POKE 52,28= POKE 55,255: POKE 56,28 

20 FOR n=u TO 132 

39 RERD R 

40 POKE 7-*24+h,,fi 
50 NEXT 

60 DRTR 24, 173, 252,29, 41/31, 141,252/29 

70 DRTR 173,253,29,41,31,141,253,29 

Sfl DRTR 173,254,29,41,31,141,254,29 

90 DRTR 173,245,29,41,3, 14i, 245,29 

•00 DRTR 169,10,133,1,169,144,133,2,169,0 

1-13 DRTR 14 1, 241 ,29,1 41, 242, 29, 169, 246 

128 DRTR 133,251,169,29,133,252 

L30 DRTR 172, 245,29,177, 1,172, 241, 29, 24, 113,251 

148 DRTR 144,3,24,105,128,24,172,245,29 

150 DRTR 145,1,172,241,29,200,200,20© 

166 DRTR 238,242,29,200,290,200,177,251 

1 79 DRTR 24 , 1 09 , 1 4 , 1 44 , 233 , 15, 24, 1 84 

ISO DRTR 141,14,144,172,255,29,192,0,240,8 

199 DRTR 162, 120,202,208,253. 136, 208, 248 

200 DRTR 172,241,29,200,200,200,177,251 
218 DRTR 205,242,29,208,131,238,241,29 
k2& DRTR 169,3,205,241,29,208,6,169,0 
230 DRTR 141,241,29,96,169,0,76,46,29 

999 REM****PROGRRM 2**** 

1000 FOR H = TO 10: READ fl:R0KE 7669+N, R : NEXT N 
1010 DRTR 2,2,0,191,1,211,224,30,16,24,2 

1020 SVS 7424 POKE 36876,0 

39 REf1****PR0GRRM $#*** 
100 FOR fl = 1 TO 3 

119 FOR B = 1 TO T<fl> 

120 F = PEEKX 36874 + S>+FR<fl> 
130 POKE 36874+S,<F RHD 127>+128 
i 40 V=PEEK< 3687S > - 1 6+V (. R > 

150 POKE 36878, V RND 255 
160 FOR 7=0 TO DT:NEXT 



170 r 


CXT 








ISO NEXT 










"RBLE 


1 






Position 


var i ab le 


rait9ti 


■function 


7663 






-3 - 3 


Voice choice<36S74+S> 


7678 




FR<1> 




^re-^jency + FR<n> 


"671 




PR<2> 


0-255 


each cycle 


7672 




FR<3) 






7673 




TCI 1 




Number 


7674 




T<2> 


0-255 


OT 


-675 




~<3> 




owe les 


7676 




VCD 




Vo lurne-1 6+V(n > 






•A2> 


3-31 


each 


7673 




■/C3> 




eye le 



"679 



DT 



0-255 Delay time each cycle 



EXRHPLES • 
-!e licor:-ter 

iO10 DRTR 0,2,4,1,8,8,200,30,15,15,1 
1020 FOR N=0 TO 70: POKE 36874, 240-N- SVS 7424= 
NEXT POKE 36874,0 

_aser Gun 

iOia DRTR 2,2,4,1,8,8,200,30,15,0,2 

•320 POKE 36876, 99 -POKE 36878, 15: SVS 7424 

~GotsteK>s '■■ iwa Ik i ns > 

1013 DRTR 2,6,0,0,8,8,200,18,16,16,2 

1020 POKE 36873,0 TOR N=0 to 10: SVS 7424 -NEXT 

For rut'irnnvsuse 1 as last number in data 

Zcno 

1010 DRTR 2, 8, 127, 1,©, 8., 9, 16, 16, 15,0 

1020 FOR H=8 to 9: POKE 36876,225 

•030 -OR R=0 to 28: SVS 7424 

1040 NEXT R,N 



Field-gun 



B Pearce, 

Bath, 

Avon. 



This program has been written for the BBC 
Model A Micro and uses almost all the avail- 
able memory. Although it uses procedures 
which are, I believe, peculiar 10 the BBC 
Micro, there is no reason why it should not be 
adapted for Basic on other micros. 

The game is for two players. There are two 
horizontal blocks representing a plain and a 
plateau, separated by mountains. The form of 
the mountains and the height of the plateau 
are both random, and the plateau may be right 
or left of the screen. Sited at a random position 
on the plain is a gun position, and another on 
the plateau. At the top of the screen a cross 
wind is specified, random left or right, random 
strength five to 40 mph in steps of 5 mph. 

Player to start is specified, random left or 
right. The player is required to enter the gun 
elevation angle, which will be any angle 
between one to 90°, followed by muzzle 
velocity — any number from I to 20. On the 
second Return his gun fires a shell along the 
correct trajectory taking account of the effect 
of the wind. Each player fires in turn until one 
hits the others gun, when there is a flash and a 
bang. During the exchange, previous elevation 
and velocity settings are listed at each side of 
the screen for reference. 



>L.L. 

10REH "FIELD-GUN" by B.Pearc* 

20ITV255. 1 

5«LEARiCl.SiM0DE<!V0U19.1,3 ! 0::Dlt1Al(4):fty.= ;2*4*RND<96>:PX=8T.2+4*R»JD<V6)iCl«2S**4»PN£)<32) 

40DX«1NT(!6* (RND(l) -0.5) > »S: IFDX=0THEN40 

50EX=2iFX=2:GX<>RND«>iHX-l:tX-SGM(RND<l>-0.S>:IFIV.= lTHEN80 

60PR0CFLAT(0,96, 128.449) iPROCSLOPE< 448. 1.932) tPROCFLAT<832,96,CX, 1280) 

7OM0VEAX, 1 28: PROCFOftT : MOVEBX . C7. : PROCFORT: GOTOIOO 

8OPR0CFLATU28O,96. 129, 8J2) iPRQCSLOPE (832. -1,448) iPROCFLAT<448.96,CX,0> 

90MOVEAX . CX : PROCFORT: MOVEBX, 1 28 : PROCFOftT 

100PRINTTAB(1,1);"E V"t PRINT TAB<33, 1); "E V"> IFD7.M THEN 120 
I10PRINTTABU2, l)|"<- Mind ";-l«DXj" aph".GOT013O 
120PRINTTA&(12, I>;-Wind -;DX|" mph ->" 
I306X-3-67.S IFGX-2THEN130 
140£X=>EX+l;GOT0160 
!S<>fX=FX*l 

160HX=HX*I: IFHXo2TH~Nl70ELSEieO 

170tFGX«2THENPRINTTfi6(35, 10); "RIGHT" ; TAB<35. 11); "FIRES"; TAB (35, 12) !"FIRST H ELSEPRIMTT«B (0,10)f 
LEFT" •■FIRES" "FIRST" 

180IFHX«3THE«PRINTTAB<0. 10) j " 

1901NPUTTAB<8. 4) "Elevation (1-90) - "JXl IFJX<10RJX>90THEN190 
2'V 1 IFG7.-2TH£N220 
210PR1NTTAB(0,EX);JX:G0T0230 
220PRINTTAB<32.FX);JX 
230PR1NTTA6(8,4); ■ 

240IMPUTTAB(8, 81 "Velocity (1-20) ■ "K: IFK<10RK>20TH£N24<> 
2591F6X»2THEN2?0 
260PftINTTAB(3.EX)jKj60T0280 
270PR1NTTAB < 35, F7.) | K 
280PRtNTTAB(8,8);" 
290IFGX-2TWEN330 
3O0IFIX-ITHEN32O 
310MOVEA7,, 128»PROCSHOT(l,A7., 128) 
32WOVEAX,CX:PR0CSKGT(l,AX,CX) 
33O1FI7.-1THEN350 
340H0VE8X,CXi PROCSHOT (-l,B7.,CX> 
350H0VEB7. , 1 28 s PROCSHOT ( - 1 , BX , 1 28) 
?6<>[FGX=2TH£N380 

3701 FaX >BX- 1 6AND#7.< BX+ 1 6THEN390ELSE1 30 
380 1 F*7. >AX- 1 6AND*7.< AX ♦ 1 6THEN390ELSE 1 30 

390PR0CS0UNDiPR0CBAN6:TIM£=0:REPEAr;UNTICTIME»2O0iPRINTTABt4.30) ;"Pr*s* SPACE BAR tor another 
ga«c 'sc-GET: IFc*32THEM30 

400DEFPROCFLAT (K.L.M, N) «MOVEK,LiPL0T5.K, M: PL0T85,H. Li PL0T85.N. MjENDPROC 
410DEFPROCSLOP£(0,P.Q):FORft-lT05:SX"0*64*P*R:TX*l28+(CX-128>tR/5+(RHO<128>-64)*R/2!PLOT85.SX.9 
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SOFTWARE FILE 



6: PL0T85, S7.„ T'/.: NEXT: PL0T85, Q, 96: PL0T85, Q, C7.: ENDPROC 

420DEPPR0CF0RT : PLOT65 ,-16,0: PL0T65 ,8.16: PLOTS 1,8,-16: ENDPROC 

430DEFPR0CSH0T(U,V,W):X=6*C0S (RAD (J7.))*K:Y=6*SIN<RAD(J"/.))*K:Z=1: REPEAT: a7.=U*XtZ+DX*2' v 2/iOO+V:b 
•/.=Y*Z-Z"2/0.48+W:Al(2»=Al(l):Al(l)=a , /.:Al(4)=Al(3):Al(3)=b7.:IFP0INT(a7.,b7.)O0ANDb7.<512THEN360 

440PL0T69,a7.,b7.:PL0T71,Al(2),Al(4):Z=Z+0.5:UNTILb7.<120:ENDPR0C 

450DEFPR0CBANB : PLOT 1,-64, 64 :PL0T8 1,48, -32: PLOT 1,-8, 32: PLOTS 1,24, -32: PLOT 1,32, 96: PLOTS 1,-8 ,-64: 
PLOT 1 , 24 , 8 : PLOTS 1 , -43 , -72 : ENDPROC 

460DEFPR0CS0UND: SOUNDO, 1 , 6, 60: ENVELOPEl ,5, 0, 0, 0, 0, 0, 0, 30, -2, -5, -5, 1 20, 80: ENDPROC 
>VDU1 



Acorn pilot 

Roy Pincott, 

Mansfield, 

Nottinghamshire. 



jfiJM 



This flight simulation program, written for 
the Acorn Atom, gives you a pilot's eye view 
of aerobatic manoeuvres. 

Use this Basic program to learn to fly the 
plane as though you were sitting inside it. 
The program has the facility to enable the user 



to perform victory rolls, loop the loop and fly 
upside down. A word of advice. It is necessary 
to remember which direction you are flying — 
towards or away from the screen — as this has 
a fundamental effect on the way the plane 
banks. 



10GOS.1000 

15DIHR(7) 

22G=£1740 

25S=£8000 
100CLEAR4 
10iH=17;G0S.144 
10460S.a 

120IF H=l;6QS.c;6=G-£100;60S.201Q 
121IF H=2;GGS.c; 60S. 2020 
122IF H=3;GGS.c;G=6-£100;60S.2030 
123IF H=5;60S.c;G=G-£100;G0S.2050 
124IF H*6;6DS.c;BOS.20&0 
125IF H=7;60S.c;G=6-£100;G0S.2070 
128IF H=20;G0S.c;G0S.2200 
129IF H=24;60S.c;G0S.2240 
130IF H=4 ; SOS . c ; 6=G-£200 ; 60S . 2040 
132IF H=8:GGS.c;G=G-£2O0;G0S.2O8O 



134IF H=18;60S.c 

13AIF H=22;6QS.c 

140IF H=I0;GQS.c 

142IF H=14;GGS.c 

144IF H=17;G0S.c 

146IF H=23;G0S.c 

150IF H=12;G0S.c 

152IF H=16;GGS.c 

154IF H=19;G0S.c 

156IF H=2i;G0S.c 

160IF H=?;GQS.c;G=G+£20;G0S.2090 

162IF H=ll;60S.c;G=6+£20;GOS.2110 

164IF H=13;60S.c;G=6+£20;6QS.2i30 

Ihblf H=15;6QS.c;G=6+£20;G0S.2150 

295IF S+6<£8000;6.a 

296IF S+G>£98FF;G.a 

300F.B=1TG5;?£6000=?£BOOO i£F0 +B 

310B?£7F=?£B001 &8;N.B 

330IF ?£81=0;6QS.d 



M-£200; 60S. 2180 

G=G-£200;G0S.2220 

6=6+£l;GGS.2i00 

6=6+£l;60S.2140 

G=6-£FF;60S.2i70 

G=G-£FF;G0S.2230 

6=G-£1;G0S.2120 

G=G-£1;G0S.2160 

G=G-£10i;G0S.2190 

G=G-£101;GGS.2210 



340IF ?£82=0;GQS.e 
350IF ?£83=0;60S.f 
360 IF ?£84=0;60S.g 
9996.120 

1000CLEAR0 

1010P.$12" 

1020P." pilot 

U00P."C BANK LEFT 

U10P."E NOSE DOWN 

1200LINK £FFE3 

1999R. 



B " 7H BY roy pincott"" 
B BANK RIGHT 1 "' 
D NOSE UP"" 7 ' 



2010G0S.C 
2020S0S.C 
2030G0S.C 
204060S.C 
2050G0S.C 
2060G0S.C 
2070G0S.C 
2080G0S.C 
2090G0S.C 
2100G0S.C 
2110G0S.C 
2120G0S.C 
213080S.C 
2140G0S.C 
215060S.C 
216060S.C 
2170G0S.C 
218060S.C 
2190G0S.C 
2200G0S.C 
2210G0S.C 
2220G0S.C 
2230G0S.C 
224060S.C 



R=£18E70000 
R=£003C7EC3 
R=£E7180000 
R=£7E3C0018 
R=£18E70000 
R=£003C7EC3 
R=£E7180000 
R=£7E3C0018 
R=£I8040606 
R=£7B7B70E0 
R=£06081818 
R=£DEDE0E07 
R=£18040606 
R=£7B7B70E0 
R=£06081818 
R=£DEDE0E07 
R=£7B60C000 
R=£18180018 
R=£O306DE00 
R=£181C1A06 
R=£DE0603G0 
R=£1B180018 
R=£C0607B00 
R=£ 18385860 



4=£000000 
4=£000018 
4=£000000 
4=£0000C3 
4=£000000 
4=£000018 
4=£000000 
4=£0000C3 
4=£060604 
4=£00E07O 
4=£181808 
4=£000?0E 
4=£060604 
4=£O0E070 
4=£181808 
4=£00070E 
4=£000000 
4=£605838 
4=£000000 
4=£180018 
4=£000000 
4=£061A1C 
4=£000000 
4=£180018 



H=l;G0S.a;R. 

H=2;60S.a;R. 

H=3,-GQS.a;R. 

H=4;60S.a;R. 

H=5;60S.a;R. 

H=6;60S.a;R. 

H=7;G0S.a;R. 

H=8;B0S.a;R. 

H=9;G0S.a;R. 

H=10jG0S.a;R. 

H=ll;G0S.a;R. 

H=12;G0S.a;R. 

H=13;G0S.a;R. 

H=14;GGS.a;R. 

H=15;G0S.a;R. 

H=16;G0S.a;R. 

H=17;60S.a;R. 

H=18;G0S.a;R. 

H=19;GQS.a;R. 

H=20;G0S.a;R. 

H=21;G0S.a;R. 

H=22;GQS.a;R. 

H=23;G0S.a;R. 

H=24;G0S.a;R. 

(continued on page 113) 
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In stock now 
at Twickenham's 
official BBC/Acorn 
dealer & service 
^centre 



mocB 



Model 
A&B 



plus alt the extras: 

Printers + Monitors + Disk Drives 

+ Cassette Drives + Software + Books 

PLUS VIC-20 Cassette decks, games 
cartridges, .& tapes in stock! 





Always available- a wide range of micros, 
software, printers, peripherals and books 
-send SAE for latest lists 



TWICKENHAM 



COMPUTER CENTRE LTD 

72 Heath ltd TMkcnlum Mtddi TW1 4BW 101-892 7896/01-891 16121 




TAURUS COMPUTER DESIGN 



Our product rang* for the ZX81 u as follows: 



TAURUS «XPROMCARO 

• Fills memory space 8K-16K 

• Housed within ZX61 com— easy installation 

• Link selectable- 7K PROM* IK RAM or 8K PROM (2-273?( 

• Weal home (or TAURUS SOLID SOFTWARE' 

TAURUS 16K RAMPACK 

• User swilchabte : Mode) A I6K RAM or UK RAM»2K PROM (27T6J 

. Model 8 16K RAM or 12X RAM<4K PROM (2732) 

• Flexible connection to 2X81 — eliminates memory wtpeout 

• Rugged construction — proven high quality design 

• Ideal home (or TAURUS SOLID SOFTWARE 



TAURUS MACHINE CODE MONrTOR 

Vfcrs*on V 

• 16 user utility commands 

• Optimised (or developing and testing machine code 

» Available as TAURUS SOUD SOFTWARE on all TAURUS hardware products 

• Also available on cassette 

Version 2: 

• As Version ^MACHINE CODE DISASSEMBLER 

• Displays address, hex instruction bytes, source code 

• Standard X-80' mnemonics 

• Relative lumps shown with absolute addresses 

• Also available on cassette 



GRAPHICS EDITOR 

• Make your own character shapes— whatever you want' 

• Includes routine lor switching character sets 

• Two new character sets provided (including tower case) 

• Available as TAURUS SOLID SOFTWARE' 

MACHINE- CODE ASSEMBLER 

• Standard Z-80' mnemonics 

• Optimised (or ZX81 keyboard layout 

• Up to 2SS user-definable labels 

• Available as TAURUS SOLID SOFTWARE • 

• Also available on cassette 



PRODUCT SUMMARY 





I6K RAUPACK 


•K PSOMCAftD 


Ck-- 


Wotfri A Modfl S 


lHir»»jr»erily| 
MONITOR Vkmon 1 

MONITOA VWvcn 2 
ASKMBLER 

GRAPHICS EDITOR 


CM y 
US CO 


CM H 

CM 00 


tat 

UpetVtOU 

□ pw EPROM 

£1ip«f«>flOM 

ttpai eTMM 


crw 
esse 
am 



Send (or details or cheque with 

order to: 

TAURUS COMPUTER DESIGN 

47 High Street. Baldock. 
Hertfordshire SG7 6BG 

Telephone Baldock (0462) 8939O0 



PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

The NEWEconoTechlGKRAM PACK 

adds 16-ilmes more memory to your ZX81 at a budget price! 

Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 




ONLY £19.95 1 

plus £1 .50 post & packing 
to anywhere in the world 





Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P.O. 



To: 

EconoTech, 30 Brockenhurst Way, London SW16 4UD 

Please send me .... 16K RAM Packs @ £19.95 each, 
plus £1 .50 post and packing. 

Name 

Address 



SPECTRUM 

24 LINE INPUT/OUTPUT PORT £18.95 

(motherboard not required) 

MOTHERBOARD - SIXSLOTS £26.50 

MOTHERBOARD PCB SLOTS £ 6.50 

SPECTRUM 28 WAY CONNECTOR £ 3.25 

MALE CONNECTOR £ 1.90 

34 WAY RIBBON CABLE permetre£ 1.80 

ZX81 

40 KEY KEYBOARD £20.00 

SPARE KEYS each£ 0.25 

MOTHERBOARD - TWO SLOTS £15.00 

24 LINE INPUT/OUTPUT PORT £18.95 

16K RAM PACK .£25.00 

MOSAIC BOARD £18.95 

23 WAY FEMALE CONNECTOR £ 2.50 

MALE CONNECTOR £ 1.60 

24 WAY RIBBON CABLE permetre£ 1.40 

GETTING ACQUAINTED WITH YOUR ZX81 £ 4.95 

PROGRAMMING FOR REAL APPLICATIONS £ 6.95 

REAL APPLICATIONS TAPE £11.44 

MASTERING MACHINE CODE £ 7.50 

Prices are for built items. Postage 40p under £4.00. 

Export postage (surface) £1.80. Send SAE for full catalogue. 



REDDITCH ELECTRONICS 

21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 
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SOFTWARE FIVE. 



(continued from page 111) 

4000dIF H=i;S0S.2020;R. 
4002IF H=2;GOS.2030;fi. 
4004IF H=3;G0S.2Q40;R. 
4006IF H=4;60S.2010;R. 
4008IF H=5;GOS.2060;R. 
40101F H=6;60S.2070;R. 
4012IF H=?;60S.2080;R. 
4014IF H=8;60S.2050;R. 
4016IF H=9;60S.2120;R. 
4018IF H=i0;6QS.20?0;R. 
4020IF H=U;G0S.21O0;R. 
4022IF H=12;60S.2110;R. 
4023IF H=13;G0S.21iO;R. 
4024IF H=14;60S.2I30;R. 
4026IF H=15;G0S.2140;R. 
4027IF H=16;G0S.215Q;R. 
4028IF H=17;G=G-£IOO;GGS.2200;R. 
4030IF H=J8;GOS.2170;R. 
4032IF rl=19;6QS.2180;R. 
4034IF H=20;80S.2190;R. 
403AIF H=21;60S.2240;R. 
4038IF H=22;G0S.2210;R, 
4040IF H=23;G0S.2220;R. 
4042IF H=24;60S.2230;R. 
4050R. 

SOOOelF H=1;G0S.2040;R. 
5002IF H=2;GQS.2010;R. 
5004IF H=3;GQS,2020;R. 
5006IF H=4;GQS.2030;R. 
500SIF H=5;60S.2080;R. 
5010IF H=6;G0S.205O;R. 
5012IF H=7;60S.2060;R. 
5014IF H=8;G0S.2070;R. 
50UIF H=9;60S.2100;R. 
5018IF H=10;GOS.2U0;R. 



5020IF H=ll;60S.2120jR. 

5022IF H=12;GOS.2090;R. 

5023IF H=13;GQS.2140;R. 

5024IF H=14;G0S.215Q;R. 

5026IF H=15;6QS.2160;R. 

5027IF H=!6;S0S.213O;R. 

5028IF H=17;6=G-£100;GOS.2180;R. 

5030IF H=18;G0S.2190;R. 

5032IF H=19;GQS.2200;R. 

5034IF H=2Q;GGS.2I70;fi. 

5036IF H=21;G0S.2220;R. 

503BIF H=22;G0S.223O}R. 

5040 IF H=23; 60S. 2240; R. 

5042IF H=24;60S.2210;R. 

5050R. 

6000+TF H=1;60S,2150;R. 

60021F H=2;60S.2240;R. 

6004IF H=3;GOS.2I10;R. 

6006IF H=4;60S.c;6=S-£200;60S.2180;R. 

6008IF H=5;G0S.2i30;R. 

6010IF H=&;GGS.2200;R. 

6012IF H=7;G0S.2090;R. 

6014IF H=8;GGS.c;G=G-£200;GQS.2220;R. 

aOloIF H=9;GOS.2010;R. 

6018IF H=10;G0S.2170;R. 

6020IF H=il;GOS.205O;R. 

6022IF H=I2;G0S.2210;R. 

6023IF H=13;G0S.2030;R. 

6024JF H=14;60S.2230;R. 

6026IF H= 15; SOS. 2070; R. 

6027IF H=16;60S.2190;R. 

60281F H=17;G0S.2i4O;R. 

4030IF H=18;GOS.c;G=G-£200;GflS.2080;R. 

60321F H=19;G0S.2120;R. 

W34IF H=20; BOS. 2020; R. 



60361F H=21jG0S.2160;R. 

4038IF H=22;GGS.c;G=G-£200;GQS.2040;R. 

6040IF H=23;GOS.2100;R. 

6042IF H=24;G0S.2060;R. 

6050R. 

7000gIF H=l;G0S.209O;R. 

7002IF H=2;60S.2200;R. 

70041F H=3;60S.2130;R. 

7006IF H=4;GGS.c;G=G-£200;60S.2220;R. 

7008IF H=5;B0S.2I10;R. 

7010IF H=6;G0S.2240;R. 

7012IF H=7;G0S.2150;R. 

7014IF H=8;G0S.c;G=G-£2O0;G0S.218O;R. 

7016IF H=9;GOS.2070;R. 

7018IF H=10;GOS.2230;R. 

7020IF H=l 1; 60S. 2030; R. 

7022IF H=12;GOS.2190;R. 

7023IF H=13;6QS.2050;R. 

7024IF H=14;G0S.2170;R. 

7026IF H=15;60S.20iO;R. 

7027IF H=16;60S.2210;R. 

7028IF H=17;G0S.2100;R. 

703OIF H=18;GGS.c;S=G-£200;60S.2Q40;R. 

70321F H=19;G0S.2160;R. 

7034IF H=20;G0S.20A0;R. 

7036IF H=21;G0S.2120;R. 

7038IF H=22;B0S.c;8=G-£200;G0S.2080;R. 

7040IF H=23;S0S.2140;R. 

7042IF H=24; 60S. 2020; R. 

8000aF . V=OT07; S?6=R?V ; G=G+32; N. V; R. 

8010bF.V=0T07;S?H=R?V;H=H+32;H.V;R. 

8100c !R=£00000000;R(4=£000000;H=G-£l20;GQS.b 

8110R. 

8200aCLEAR0;F.S12;F'."you crashed" 

9999LIHK £FFE3;G.15 



Accelerator 



Bob Boffin, 

Woking, 

Surrey. 



i&XdW 



Dragon owners may be interested in this 
simple way to speed up their Basic programs. 

The technique uses the ability of the 
Motorola 6809E microprocessor to run in 
three different modes. The first mode uses a 
clock rate of 0.9 MHz and is the one used by 
the Dragon by default. The second mode uses 
a clock rate of 1 .8 MHz but the processor does 
not output addresses for the video chip so no 
display is produced, hence this mode is not 
very useful. It is the third mode which is of 
interest. In this mode the processor runs at 
either 0.9 MHz or 1.8 MHz, depending on the 
address being accessed. Addresses in the range 
0000-7FFF hexadecimal or FF00-FF1F 
hexadecimal are accessed at 0.9 MHz. All 
other addresses are accessed at 1.8 MHz. 

Since the Basic interpreter is located starting 
at address 8000 hex, if dual rate is selected it 
will run at 1.8 MHz except when it is 
accessing RAM. This gives a very significant 
improvement in Basic performance. 



Selection of the processor mode is simple. 

POKE &HFFD7.0 will switch dual rate on 
POKE &HFFD6.0 will switch dual rate off 

Pressing the Reset button on the side of the 
Dragon wilt also Reset the processor mode to 
noimal. Any value may be Poked. It is the act 
of writing to the location which toggles the 
switch. If you Peek at these locations they 
always return the same result. 

When you try this on your Dragon the first 
thing you will notice is that the cursor blinks 
very much faster. This is an easy way to tell 
which mode you are in. 

A few simple benchmarks will show that the 
Dragon is now running appreciably faster. 
The biggest improvement will be found in 
number-crunching programs where most of 
the accesses will be. at the faster rate. These 
can show up to 70 percent improvement. 

There are some side-effects to using the dual 
rate. The notes produced by the Sound 
command will be about an octave higher. Do 
not use CLoad, CSave or any commands 
which use the cassette interface while in dual 
rate as the port address used is accessed at the 
higher rate. You can switch between the two 
rates within your Basic program if necessary. 



>j 



Array sort 

Alan Stevens, 

Alvaston, 

Derbyshire. 

This basic listing of the Quicksort algorithm 
is for sorting an array, A(x), of elements, x, 
into order. The first part of the program 
simply generates 100 random numbers for the 
sort routine to work on. The sort subroutine 
itself consists of lines 1000-1130. 

One of the interesting features of the pro- 
gram is that the sort subroutine calls itself 
recursively — a feature widely regarded as 
being not possible in Basic. 

Those who believe that recursion is not 
possible in Basic are perhaps being confused 
by the fact that Basic does not support local 
variables — recursion is generally much more 
useful when local variables are available 
within the subroutine. The other interesting 
feature of my program, therefore, is the simul- 
ation of local variables by the use of sub- 
scripted variables. The subscript, S, is 
increased by one at each entry to the sub- 
routine, and decreased by one at each exit. 

(continued on next page) 
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(continued from previous page) 

The program takes about 1 7 seconds to sort 
100 random numbers, about 13 seconds for 
100 numbers in reverse order. 

The number of nested subroutines required 
depends on the ordering of the elements in, 
and the size of the array. For 100 randomly 
arranged numbers the average number of 
nested subroutines is 12 — found from exper- 
ience, though occasionally, as many as 15 are 
needed. 

The M/.-SOK. allows 15 nested subroutine^ 
which is why arrays L<S) and HI(S) are 
Dimensioned as shown in line 20. The pro- 
gram may be simply modified for machines 
which support M nested subroutines by 
Dimensioning L(M+ 1) and HI(M + 1). 

If 1 5 (or \1) nested subroutines are not suf- 
ficient, the following lines may be added to the 
program to extend its range: 
105 F=0 
165 IF F = 1 THEN 100 

1005 IFS>15THENF=1 

1006 IF F = 1 THEN 1130 

These lines effectively reinitialise the sort 
which restarts with an already partly sorted 
array. 



SOFTWARE FOE 



Blitz 



Shingo Sugiura, 

Tokyo, 

Japan. 



THIS PROGRAM is for the BBC Micro model 
B. It is similar to the Vic-20 game Blitz, 
although there are a few extras in this imple- 



10 
£0 

30 
40 
53 
£0 

7 

30 
30 

L00 

LIS 

120 

133 
140 
150 

150 

i?0 
360 
1900 
1018 

1026 

1030 
1940 
1050 
1060 
1070 

1036 

1090 
1100 
1110 

1120 
1130 



REM N=HUMBER O-f CEMENTS TO Be. SORTED- N=100 
DIM L<.\6>>HU16>>r\W> 

REM GENERATE AND PRINT N RflHDOM INTEGERS 

FOR R=l TO N 

A<:R.; = INT;N*RND<1 

PRINT &'..&>;. 

NE^T R 

-PINT: PRINT 

REM SET INITIAL CONDITIONS AND CALL QUICKSORT 

i_0=l :HU 1^=N:S=0 

GOSLIB 1000 

REM PRINT SORTED ARRAV 

FOR R=l TO N 

-•PINT FKR>; 

NEXT R 

PRINT 

END 

REM QUICKSORT SUBROUTINE 

S=S+1 

L=L0 :H=HI(S) 

M=fk';l.+h>/2; 

IF FKLKM THEN L=L+1:GQTG 1030 
IF rlCHX::N THEN H=H+l^G0TO 1040 

if l>h then 1100 
t=fkl> : fki_>=h<:h> r<h>=t 

L=L+PH=H-1 

GOTO 1039 

REM SET CONDITIOMNS AND RECALL QUICKSORT IF NECESSARY 

LCS>-L 

IF L0<H THEN HKS+i>=H:GOSUB 1000 

IF HKS»L<S> THEN L0=L<S> :HKS+1>=HI <S> GOSUB 1000 

S=S-l: RETURN 



mentation. You are in control of an aeroplane 
rapidly losing altitude. Below you are skys- 
crapers which you must bomb and flatten 
enough to land. It plays a nice little tune when 



you succeed but when you crash the effect is 
spectacular. If you find the game too fast or 
too slow, change the speed value given in 
line 350. 



38 


SETS f0 KEY 


10 


REM BLITZ 






20 


REM CC> SHINGO SUGIURA 


40-140 


DEFINES CHARACTERS 


30 


*key0"Run;M" 






40 


VDU23, 224, 90, 126, 90, 126, 90, 126, 90, 126 


150 


SOUND FOR BOMBING 


50 


VDU23,225,90, 126,90,90,126,90,90, 126 






£0 


VDU23,226, 102, 126, 102, 126, 102, 126, 102, 126 


160,170 


INSTRUCTIONS 


70 


VDU23, 227, 6, 0, 24 , 24, 36, 126, 90, 126 






80 


VDU23, 223, 60, 60, 24, 24, 60, 90, 126,98 


180 


DEFINES BOMB* 


90 


VDU23,229,24,24,24,24,60,126,102, 126 






100 


V0U23, 230, 0,32, 112, 248, 252, 127, 63,0 


190-300 


8ET SCREEN 


no 


VDU23, 231, 0,0,0, 1,241,235,253- 1 






120 


V0U23,232, 126,60,24,60, 126, 126, 60. 24 


310 


INITIALISE STRING?. ANt> VARIABLES 


130 


VDU23 ■ £33, 32, 124 , 254, 127, 63, 31 , 31 , 31 






140 


VDU23, 234, 0,8, 4, 102, 249, 248, 252, 252 


320 


TESTS FOR SPACE BAR 


150 


ENVELOPE1 ,1,11,-6, 1, 10,30,60, 127,0,0,-127, 126,8 






160 


MODEr 


330 


PRINTS AEROPLANE 


170 


PROC INSTRUCT IONS 






ise 


IF 0L»1 THEN OESTRUCT*^" "+CHR«< ! 8 >+CHR*< 8>t-" " ELSE DESTRUCT**" "+CHRSK10 


340 


CHECK IF PLANE HAS LANDED 


)+CHR*<8>+" "+CHR»<: 10>+CHR*<8>+" " 






190 


M0DE2 


350 


SLOW 0OUN THE PLANE 


200 


COLOURS 34 CLS 






210 


V0U23,10,32;0;0:O. 


360 


CHECKS IF PLANE HAS CRASHED 


220 


FOR euiLD^.=2 TO IS 






230 


COLOUR© 


370 


CALCULATES PLANE'S NEXT POSITION 


240 


A=RND< 3 >+223 






250 


FOR HEIGHT5J-29 TO PND< C*4 >+< 20-C*2 > STEP-1 


380 


SEE IF BOMB IS OH THE SCREEN 


260 


PRINT TAB<BUILD;'.-HEIGHT^. >;CHRS<A> 






270 


NEXT HEIGHTS 


390 


PRINT BOMB 


236 


PP.INTTABC build* height;.* 1 >;CHR»< A+3> 






290 


SOUMDl,-15,RND<2e0>, 1 


400 


SEE IF BOMB HAS HIT BUILDINGS 


300 


NEXT BUILDS 






310 


PROCINIT 


410 


EMPTY KEYBOARD BUFFER 


320 


FIRE* = INKEY*0V IF FtRE*=" "THEN PROCBOMB 






530 


COLOUR 1 <PRINTTAB<X,Y>;AERO» SOUND0,-5, 100,2 


420 


GOT 0320 


340 


V0U26 IF POINT(f.X+2>*64+32,<30-Y>*32."-8 AND POINT<<X+3>*64+32,C30-Y >*32 >"8 






AND POINTS <X+4>*64+32,<30~Y>*32>=0 THEN PR0CLAND 


430-558 


INSTRUCTIONS PROCEDURE 


350 


FOR ?PEE0=1 TO 80 NEXT SPEED 






360 


IF POtNT<<X+4>*64+32,<31-Y>*32>=0 THEN PROCCPASHPROCDROP 


560-600 


CRASHING PROCEDURE 


370 


PROCMOVE 






380 


IF FIRE=0 THEN 320 


SI 0-630 


BOMB PROCEDURE 


390 


C0L0UR3 ' PRINTTAB< XB, YB > ; BOMB* 






400 


YB-YB+1 IF YB>=2S OR POINT<XB*64+32,<30-Y6>*32 >=0 THEN PROCDESTRUCT ELSE 3 


648-660 


DESTRUCTING PROCEDURE 


30 








410 


tFX15>8 


670-720 


INITIALISING STRINGS AND VARIABLES 


420 


G0T0328 






430 


DEFPROC I NSTRUCT I ONS 


730-740 


POSITION CALCULATING PROCEDURE 


440 


PRINTTBB<:i3,10>;CHR»C141 >;CHR«< 1 32 >; "BLITZ" 






450 


PR1NTTRBC 13, 11 >;CHR*C 141 >;CHR»< 132>; "BLITZ" 


750-790 


LAND PROCEDURE 


460 


PRINTTAB<2,13>;CHR«< 135>;"Y0U MUST DESTROY THE BUILDINGS FLRT" 






470 


PRINTTABO, 14>;CHR«< 135>; "ENOUGH TO LAND YOUR AEROPLANE" 


800-870 


SMASHING PROCEDURE 


480 


PRINTTAB<T>. 1S>:CHR*< 135>; "PRESS SPACE BAP TO DROP BOMB" 
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498 INPUT" INPUT DESTRUCT LEVEL* I TO 2 >" , DL 

500 IF DL<1 OR DL>2 THEN 498 

510 INPUT" INPUT DIFFICULTY LEVEL* 1 TO 5>",.C 

520 IF G<1 OR C>5 THEN 518 

538 PRINT TflBK 5v 21 >f "PRESS f@ TO RESTRRT" 

548 PRINTTR6<5,22>.;"PRESS RNY KEY TO START" ■ ST*«GET* 

558 ENDPROC 

568 DEFPROCCRPSH ■ SOUNDS , - 1 5 , 1 88 , 1 8 

578 FOR CRflSH*l TO 18 

538 FOR R I GHT- 1 TO 18 = VDU23 } 1 3 , R I GHT , 8 .: 8 ; 8 ; ■■ NEXT R I GHT 

598 FOR LEFT=18 TO 1 STEP-1 = VDU23; 13, LEFT, 8; 8j 8;= NEXTLEFT 

688 NEXT CRASH = ENDPROC 

610 DEFPROCBOMB 

628 FIRE=1 = XB*X+2 = YB=Y = IF XB>=28 THEN PROCDESTRUCT 

638 ENDPROC 

640 DEFPROCDESTRUCT 

658 SOUND 1 , 1 , 1 @8 , 2 : F I RE=8 = PR I HTTRB< XB , YB ) .; DESTRUCT* • SOUNDS , -5 , 1 88 , 2 

669 ENDPROC 

670 DEFPROCIHIT : X=l ■■ Y=3 = FIRE=0 
688 BOMB**" M +CHR*i0+CHR*e+CHR*232 
698 AERO*=" "+" "+CHR*230+CHRS231 
780 DROP*=" "+CHR$18+CHR*8+CHR$233 
710 DROPT*=" "+CHR418+CHR*3+CHR$234 
728 ENDPROC 

730 DEFPROCMOVE : X=X+l = IF X>=28 THEN X=0iY=Y+l 

740 ENDPROC 

758 DEFPROCLAND 

760 PRINTTflB<l,2>j"WELL DONE" = REST0RE7S8 ■ FOR MUSIC* 1 TO 10 'READ A,B 

770 SOUND2 , - 1 8 , A , B = NEXTMUS I C = END ■ ENDPROC 

788 DATA129, 18, 117,5, 121,5, 129, 18, 181, 18 

798 DRTA121,5, 129,5, 137,5,145,5,149,5 

808 DEFPROCDROP = XD=X+2 = XDT=X+3 : YD=Y-2 ' YDT=Y-2 

818 FOR DELAY=1 TO 388 ■ NEXT DELAY 

828 YD= YD+ 1 i PR I NTTRB< XD , YD > ; DROP* 

S38 VDU26 

848 IF P0INT<XD*64+32,<29-YD>*32>=8 OR YD>*28 THEN 858 ELSE 328 

S58 YDT=YDT+ 1 = PR I NTT ABC XDT , YDT ) i DROPT* 

S6Q VDU26 

370 IF POINT<XDT*64+32,<29-YDT>*32>=0 OR YDT>=28 THEN END ELSE 358 ; ENDPROC 



Jjaflft 



Quick copy 

Peter Hint/ens, 
Edinburgh. 

This basic program will load into a chosen 
area of memory a routine that, whenever Ctrl 
P is pressed, will produce a quick copy of the 
Vic screen. 

The machine-code routine becomes part of 
the system interrupt — IRQ — and is called 60 
times a second when it can look at the key- 
board and take whatever action is necessary. 

Enter, check and Save the program, then 
Run it. At the start you will be asked where 
the code should go. Normally this will be at 
the top of memory, but in some cases, for 
example when using machine code that needs 
this area, you will want to specify somewhere 
else. In the first case the program will lower 
the memory pointers to protect the code, but if 
you specify a location you must protect it as 
necessary. A useful free area of memory is the 



3K expansion block, if both a 3K and 8K or 
16K expansion arc fitted. 

As the program loads the machine-code data, 
you may get a number of error messages of the 
form 

?DATA ERROR IN 
showing that that data line has been incorrectly 
entered. If the check sum at the end of each 
data line fails to pick up the error, the total 
count — TT — should catch it. When any data 
error is found, a flag ER is set and the 
program continues, perhaps to find more 
errors. After the load, if ER is set then the run 
is aborted and the memory pointers restored to 
their initial value, line 570. 

As the program is relocatable, certain values 
must be altered to suit its start — specifically 
the start of the IRQ wedge. The screen page is 
also Poked into the routine so that the code 
will run in any memory size. 

When the data has been loaded and 
assuming that there have been no errors, you 
will be told the actual start of the routine. 



Make a note of this number because to prime 
the code you must type: SYS, then the start 
address, then press Return. Pressing Stop/ 
Restore will stop the effect of CtrlP. 

You can alter the printing parameters — 
normally double-width and minimum line 
feed — by the follwing Pokes: 

POKE (ST ART) + 99, 15: 
POKE (START) + 176, 15 
for single-width printing and 

POKE (START) + 161, 15 
for normal line feeds, useful when dealing 
only with screens of text. The machine-code 
routine will automatically print in upper or 
lower case as set by the shift keys. 

Once you have the program working you 
may take out the data checks — remove the 
ninth data byte of each line and change lines as 
follows. 310 to 460 replaced by: 
310 FOR J = TO 207 
320 READ DA: POKE PO + J, DA 
330 NEXT J 
Lines 540 to 570 would be deleted. 



10 REM** VIC SCREEN BUMP ** 


110 PRINT "Ml - T0P-0F-MEMORV" 


20 REM** BV ** 


120 PRINT »m - SOMEWHERE ELSE" 


30 REM** P. HINTJENS ** 


130 PRINT "KCH0ICE ?" 


40 REM 


140 0ET ft*: IF ft* ■ "2" GOTO 240 


50 REM 


150 IF ft* O "1" GOTO 140 


60 Mi = PEEK <56>- M2 = PEEK <55>: REM** INITIAL MEMORY POINTERS 


160 REM 


70 REM 


170 REM** DEALLOCATE TOP OF MEMORY BY 256 BYTES 


80 REM** GET CODE START 


180 REM 


30 REM 


190 P0 = 256 * Ml + M2 - 256: prjK£ 36, Ml - 1 = POKE 52, Ml - 1 


100 PRINT "naJHERE SHOULD THE CODE RESIDE ?" 


200 PRINT ■3"J: GOTO 270 (continued on page 117) 
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ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 



Spectrum Junior Education £5.50 

Use your Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 1 1 age group. 

Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are extensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 
supplied. 

O Level Chemistry IC1 1 £5.50 

This cassette contains four clearly presented revision/tutorial 
programs. The subject matter has been carefully structured to cover 
the most important aspects of: 

* Elements, compounds and mixtures. 

* Structure, bonding and properties. 

* Redox, electrolysis and the activity series. 

* Acids, bases and salts. 

ASK Spectrum and 16K ZX81 versions of the cassette are available. 
Please specify which you require. 



Professional Computer Assisted Learning materials from: 

CALPAC COMPUTER SOFTWARE 

108 Hermitage Woods Crescent, St Johns. 

Woking, Surrey GU21 1UF. 

Overseas orders: £6.50 ($11,601 per cassette; includes AIRMAIL 
postage. 



ZX81 Spectrum 

MANAGEMENT GAMES 



Dallas - £5 



A game of oil exploitation in Texas. Decisions are required on purchasing 
concessions, the movement and use of drilling rigs, and the building of 
platforms and pipelines. Can you take-over the Ewing Empire. 



Airline — £5 



Can you compete with British Airways? You must decide on the number of 
aircraft to operate, whether to buy or charter, whether to enter into a loan or 
a fuel contract and the levels of staffing and maintenance. Problems 
encountered are tax demands, strikes, cancelled flights, hijacks and aircraft 
crashes. 



Autochef — £5 



As MD of a Catering Company you must negotiate for leases, decide on 
menu prices, level of wages, advertising and dividends. Each year you must 
predict the inflation rate. You are also given options on consignments of 
wines and food and loan contracts. You will be made to resign if you are not 
successful. There are 3 levels of difficulty. 

Print Shot — £5 

You own a small printing company and arc required to decide on la) the 
number and type of staff you employ and when to increase or reduce staff 
lb) the amount and type of paper you stock (c) the week in which work is 
schedules (d) the quotation for each. Are you an entrepreneur? Test your 
business acumen to the limit! There are 3 levels of difficulty. 

Business Model Modeller X £8 

This is a very User Friendly business modeller. It does not have the flexibility 
or the complexity of Micromodellor. Howovor it does provide the managers 
with a useful business tool and an introduction to modelling. The model 
shows the profit sensitivity and the interaction of the pertinent marketing 
and production factors of a business. 

At) Programs include detailed instructions and need 16K 
DISCOUNT: El .50 for two; E3 for three; £5 for four and £7 for five 

DEPTYC 

CASES COMPUTER SIMULATIONS 

14 Langton Way 

London SE3 7TL 








As a reader of Your Computer you'll agree that every issue is an invaluable reference. 

To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 

To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows: 

UK £3.45 

Europe £4.00 

Rest of the World £5.00 



To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 
Sutton, Surrey SM2 5AS, England. 

Please send me Your Computer binders at £ each. 

I enclose my cheque/ postal order for £ made payable to IPC Business Press Ltd. 

Name 

Address 
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SOFTWARE FiLE 



(continued from page 1 15) 

210 REM 

228 REM** USER CHOOSES LOCATION FOR CODE 

230 REM 

240 PRINT "MRLLOW 208 BVTES FOR CODE. " 

250 INPUT "JBSTRRT POSITION - ; PO- PO = INT CABS (PO)) 

260 PRINT "PLEASE PROTECT MEMORY RS REQUIRED. " 

270 PRINT "XBTRRT OF CODE •" PO 

280 REM 

290 REM** LOAD CODE INTO 203 BVTE BLOCK STARTING AT 'PO' 

300 REM 

310 TT - 0: REM** CHECK TOTAL FOR ALL DRTR 

320 FOR LINE - TO 23= REM** SPLIT DATA INTO LINES FOR CHECKING 

330 CS = 0: REM** CHECKSUM FOR DRTR LINE 

TO 7- READ DA : CS » CS + Dfl 

+ LI * 8 + J, Dfl 

TT ■ TT + CS 
CS AND 255- REM** CHECKSUM MOD 256 
TT « TT + DA 



<LOCRTIOHS 63-64 HOLD DATA LIME NUMBER) 



'IPDRTfl ERROR IH"PEEK (63) + 256 



340 FOR J 

330 POKE PO 

360 NEXT 

3?8 CS 

380 READ Dm 

390 REM 

468 REM** IS THE LINE OKAV? 

410 REM 

420 IF CS O DR THEN PRINT 

* PEEK <64) ER = 1 
430 REM** DON'T STOP AFTER FIRST ERROR BUT SET FLAG 
440 NEXT LINE 

IF ER THEN PRINT "WPPRCGRAM ABORTED": GOTO 370: rem** RBORT 

AND RESTORE MEMORY 

IF TT O 30196 THEN PRINT "KPDATR ERROR, POSITION UNKNOWN." 

GOTO 570 REM* * ABORT 
470 REM** ALTER POSITION-SPECIFIC LOCATIONS 

480 POKE PO + 2, CPO + 13> AND 255 : REM** NEW IRQ VALUES <LOU> 
490 POKE PO + 7, <PO + 13> / 256 ■ REM** <AND HIGH) 
300 POKE PO + 34, PEEK (648) ; REM** SCREEN LOCATION 



'ER' 



310 PRINT "OTVPE 'SYS"PO"II' <RET> TO PRIME THE CODE. 

520 PRINT "IPRESS CTRL-P ONCE FOR R DUMF AT RNYIIID 

530 END REM** CODE CKflY AND IN MEMORY 

540 REM 

558 REM** ABORT SEQUENCE - RESTORE MEMORY POINTERS 

560 REM 

570 POKE 56, Ml: poke 52, MI = POKE 55, M2: POKE 51 

5S0 REM** DATA FOR MRCHINE CODE 

590 DflTfi 120- 169, 13- 141, 20, 3, 169, 23, 151 

600 BATR 141, 21, 3, 38, 96, 72, 152, 72, 133 

610 BflTA 138, 72, 165, 197, 

620 DRTR 133, 253, 201, 13, 

630 BATR 2, 201, 4, 248, 8, 

640 DRTR 168, 104, 76, 191, 

650 DRTR 32, 189, 255, 173, 

660 DATA 162, 4, 41, 15, 240, 2, 160, 7, 119 

670 DATA 169, 4, 32, 186, 255, 32, 192, 255, 101 
32, 201, 235, 176, 114, 169, 89 
251- 169, 30, 133, 252, 32, 232 
255, 134, 1, 134, 0, 132, 2, 127 
0- 169. 14, 32, 210, 255, 177, 249 
201, 128, 144, 9, 41, 127, 72, 205 
13, 32, 210, 255- 104, 201. 34, 235 
2, 169- 39, 201, 32, 144, 8- 35 
64, 144, 7, 9, 128, 20S, 3, 252 
105, 64, 32, 210, 255, 169, 146 



TIME. 



M2 



197, 253, 240, 13, 


251 


208, 7, 173, 141, 


105 


104, 170, 104, 65 




234, 128, 169. 0- 


38 


5, 144, 160, 255, 


139 



630 DATA 162, 4, 
698 DATA 8, 133, 
700 DATA 237, 
718 DATA 163, 
728 DATA 251. 
738 DATA 169, 
740 DRTA 288, 
750 DRTA 281, 
760 DRTR 24, 



430 
460 



237 
109 



778 DATA 32, 210, 235, 20e, 288, 2, 238, 252, 
780 DRTA 198, 1, 208, 203, 198, 2, 240, 27, 53 
798 DATA 169, 8, 32, 210, 255, 169, 13, 32, 120 
300 DATA 210, 255- 169, 15, 32, 218, 255. 169, 35 
S10 DATA 14, 32, 218, 255, 166, 0, 134, 1, 44 
820 DATA 24, 144, 172, 169, 13, 32, 210, 255. 251 
330 DRTA32, 231 , 255, 104, 170, 104, 16S, 184 , 144 
840 DRTA 83, 7$, 191, 234, 234, 234, 234, 234, 245 



Graphic aid 

John Buchanan, 
East Horsley, Surrey. 



j?l<jf;i*J^ 



This is a machine-code routine to overcome 
an annoying feature of Sinclair Basic: the CLS 
command must follow a global Paper Ink, 



Flash or Bright command or statement. This 
means that if you have created a screenful 
of high-resolution graphics and you want to 
make the whole screen flash or change the Ink 
or Paper colour over the whole screen, you 
have to execute a global colour statement then 
clear your display and then redraw it. 
This can be undesirable especially if your 



display took a long time to draw. The 
machine-code routine can be called during or 
after the program execution. The new 
attributes for the screen are set using the 
Randomise N sequence where N is chosen, 
according to page 1 16 of the manual. Then the 
routine is executed by a call to 1 + RAMtop - 
this is 32570 on the 16K machine. 



1© REM GRAPHICS UTILITY msc 


10 


REM Deaonstrstion Pro^fSft 


20 REM © J.N.Buchanan 1332 


20 


REM 


30 REM 


30 


LET A = Ir4T (25S*R«i>J -12S 


4-0 CLEAR (PEEK 23730+SS6*PEEK 


40 


LET B=INT (172*RND)-8S 


23-73X3 -1 = 


50 


PLOT 128 , 36 : DRAW A , B , PI^2 * 


50 LET P=PEEK 23738+256*PEEK 2 


RND+0* 1 


3731: FOR F=l TO 15; RERD A: POK 


50 


BEEP 0.3,50*RND-25 


E R-*-F, A; NEXT F 


7*0 


RHNDUMIZE 


60 DRTR 6£,91^237,75,218,92,33 


50 


LET I =USR 3257© 


, .. SS j, 113 .. 35 , 13S t 200 t 24- , -6 


•-:£> 


PAUSE 4-5 


70 NEU 


100 


GO TO 10 



Function copy 



mm 



John Crombie, 
Lisburn, 
County Antrim. 

This SHORT program for the Acorn Atom 
simulates the function keys of the BBC Micro. 
The functions to be executed are held in 
strings and executed by pressing Shift plus the 
string name so the string will be executed as if 

$A - "PRINT"" ATOM FUNCTION KEYS 

typed from the keyboard by typing Shift A. If 
a carriage return is required at the end of the 
function a Ctrl A should be substituted in the 
function siring so 

$L = "UST(CTRL A)" 
will execute List(CR) every time Shift L is 
pressed. 

Line 130 sets up where the functions are 
going to be stored: in this case £ 8200, Each 
function string is limited to 63 characters, so 
total storage for the 26 functions is 1,008 bytes. 
Line 290 changes the character input vectors. 
Lines 310-330 dimension the other strings and 
default them to a single space, while lines 
170-265 contain the actual machine-code 
routine required. 



1 GREM** ***************** *********** 






20REM* ATOM FUNCTION KEYS 








30REM* 








40REM* (C) J . CROMBIE 1982 








50REM* 








60REM* FUNCTION KEYS 








70REM* SHIFT A - SHIFT Z 








80REM* FUNCTION HELD IN 








90REM* 4A - %Z 








1 OOREM** ************** ************** 






1 1 OREM 








120REM 








130 A=#S200 








140 DIM VV6;VV2=#2S00;P. *21 








150 FOR 1=1 TO 2 iP=#280G 








1S0L" 








170: WO J5R#FE94:CMP@#61 :BMIVV1 


:CMP@8 


7B 


:BPLVV1 


180JSRVV2::VV1RTS 








190: VV2SEC : SBC@#6 1 t STY#AD: TAY: S 


TX#AC; 


LDXi 


20 LDA#322.Y;STA#AE 








210 LDA#33D« Y;STA#AF 








220 LDY0O 


(continued on next page) 
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SOFTWARE FILE. 



(continued from previous page) 


270} 

2S0N. ;P.*6 




230 : VV3 I NY ; LDA ( *AE ) . Y : CMP«#D ; BEQVV4 


290?#20A=0:?#20B=#28 


-i 


240DEY ; LDA ( * AE ) , Y ; STA# 1 00 . X ; I NX 


310F0R 3=0 TO 25:e^#322='=#322+e+63 




250 1 NY; JSR#FE52: JMPVV3 


320e?*33D=C*322+e*63)/256 + ">*33D 




26 ; VV4DEY ; LDA C *AE > . Y : CMPS 1 ; KNEW5 ; LDA0SD 


330! <e?t33D*25& + e?<t322>««20200DZO;N. 




265s VV5 STX*AE : LDYttAE < LDXttAC : RTS 


340END 





Screen scroll 



Martin Layley, 

Wokingham, 

Berkshire. 



mm® 



According to The Dragon manual, when 
using Get and Put to move blocks of graphics, 
an array has to be Dimensioned to the same 
size or greater than the area of the graphics 



block. This is not so. In fact, you can get away 
with much less space in the array. The manual 
says that to Get a 20 by 20 block from the 
screen you need an array of (19,19). But you 
only need: 

(0,1001 in modes 3 and 4 
(0,50) in modes 1 and 2 
(0,25) in mode 
The reason for this is that each element in an 
array takes five bytes, and that the computer 
stores more than one pixel in each byte. 



The way of working this out is as follows; 
first, multiply the horizontal size of the 
graphics block, by the vertical size, then divide 
this by five and round up to the next nearest 
whole number. Next, for modes 3 and 4, 
divide by eight; for modes 1 and 2, divide by 
16; for mode divide by 32. Now round up to 
the next whole number. Finally, dimension 
the array with as the first parameter, and the 
number which you have just arrived at as the 
second. 



1 


' **SCREEN SCROLLER 


9 ' 


**DRAW ELLIPSE 




2 


» 


10 


CIRCLE (129*95). 128,0, -75 






»**MARTIN LflYLEY 1982 


11 


'SHIFT SCREEN 10 PIXEL TO 


THE LEFT 


4 


j 


12 


GET C0, 0)-C9, 191), L 




5 


»**SET GRAPHICS SCREEN 


13 


GET C10, 0)-C255, 191), S 




& 


PM0DE 4: SCREEN 1,1: COLOR 


0, 5:PCLS 14 


PUT C245, 0)-(255, 191), L 




7 


'**DIMENSIC]N ARRAYS 


15 


PUT (0, 0)-C244, 191), S 




S 


DIM L(0,7&), SCO, 1190) 


IS 


GOTO 12 





Relocate screen 



Paul Dunning, 

Bristol, 

Avon. 



THIS PROGRAM demonstrates how it is 
possible to relocate the screen in any part of 
memory on the Atari computer. It does this by 
Poking two addresses near the beginning of 
the display list with the high and low bytes of 
the memory location that you wish the screen 
to be placed at. Unfortunately the position of 
the display list varies depending on the 
graphics mode. 

If you Peek memory locations 560 and 561 
they will give you the high and low bytes of 
the address of the display list. You then add 
four to this in order to get the address to Poke 
the new screen location. Line 10 does this. 

The variables are as follows: SP is the 
location to Poke low byte of screen; SP+ 1 is 
the location to Poke high byte of screen. 

5 GRAPHICS 7:POKE755,1 

6 ?:?"SMOOTH SCROLLING IN 
GRAPHICS 7" 

10 SP = PEEK(560) + PEEK(56iP256 + 4 

12 POKESP,176:POKESP+ 1,163 

20 S-176:H = 163 

25 GOTO60 

30 S = S + 40:!FS>255THEN S-S-256: 
H-H + 1 

40 POKESP,S:POKESP + 1,H 

50 RETURN 

60 ST = STICK(0) 

70 IFST = 14AND H> 163 THEN GOSUB 100 

80 1FST = 13 AND H<191 THEN GOSUB30 

90 GOTO60 

100 S^S 40:IFS<0 THEN S = S + 256:H = H-1 
110 POKESP,S:POKESP + 1,H 
120 RETURN 

Use a joystick in port 1 to scroll the screen 
up and down memory. 



Tight security 



Andrew Ho, 
Leicester. 



a»=a? 



IDEAS for maintaining program confidenti- 
ality have been published before in Basic, 
requiring the user to input a secret codeword 
before the program will run. Such security 
checks are easily bypassed in Basic by the use 
of Break or Stop keys. This code routine 
cannot be circumvented. The machine code is 
stored in a Rem statement containing 50 
characters, as the first line of the program. 
Since many hexadecimal machine-code 
loading programs have been published, it is 
not necessary to repeat one here. 

The routine starting at 16516 prints a screen 
prompt, then calls the key-scan subroutine in 
ROM many thousand times, seeking for a 
secret combination of keys to be pressed. If 
this is not found within 27 seconds, it jumps to 
the New subroutine in ROM and erases the 
program, thus preventing unauthorised access. 
To be effective, this idea should be 
incorporated in a program which auto-runs on 
loading from cassette. 

The line following the program line 
containing Save should enter the machine- 
code routine at 16516 immediately, as 
illustrated in the sample program. The routine 
will work in both IK and 16K machines, 
although it will probably find more use in 16K. 
programs which might store confidential 
information. The screen is cleared and the 
counter reset before entry to the main 
program, so that further copies of the program 
will still feature this security check. 

The secret codeword may be two, three or 
any number of any keys to be simultaneously 
pressed, thus making it impossible for 
uninformed users to breach the security check. 



Your own secret codeword can be used if you 
understand how the key-scan routine operates 
in ROM. For those who do not, here are some 
possibilities: 



16535 16536 codeword 


9D 


D9 


AHO 


7D 


F1 


ASM 


7B 


F3 


WM 


AE 


E6 
Hexa- 


Shift X 7J 


Address 


decimal 
code 


Explanation 


16514 


FF63 
3E 28 D7 
3E34 D7 


Set counter 




3E29D7 


Print screen prompt 




3E 2A D7 






3E OF D7 




16531 loop CD £ 


Call Keyscan 




11 9D D9 


LD DE, secret code 




AF 


XOR A 




ED 52 


SBC HL, DE 




28 qb 


JR Z, +13 


16542 


2A82 40 


LD HL, (16514) 




2B 


DECHL 




22 82 40 


LD (16514), HL 




BC 


CP H 




20 EB 


JR NZ, loop 




C3 C3 03 


JP NEW 




CD2A 0A 


Call CLS 




3E63 


LD A, 63 Reset 




32 83 40 


LD (16515), A Counter 


16563 


C9 


RET 


Andrew Ho's protection program. 


9000 SAVE "program name" 


9010 RAND USR 16516 


9020 RUN or GOTO start of program 


Sample 


program. 
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Code machine 

Kenneth Hart, 
New Crofton, 
Wakefield. 



SOFTWARE FUG 



11- 



This program turns a sentence into a series 
of blocks of five-figure code. 

There are 65,535 different codes available 
and the code can be a different length to the 
original message. 



I have built into the program a copy routine 
which is only marginally slower than the 
inbuilt copy routine. 

The advantage is that it only prints one 
blank line and therefore saves paper. 





|REM ft K.HRRT PROGRAM TOR 


» M • ** 




1220 


IF D<27 RND Do© THEN LET D 




THE 16K. ZXB1 l>*> b 62 


330 


LET C CQDL 8S<X>+XNT (RND*S 


iD+37 




THF i-nOF MfiCHINE 


S) 




1230 


LET C»(C)=CHR* D 


10 


PRINT RT 1,7; "THE CODE MRCH 


340 


IF C>63 THEN LET CaC-37 


1240 


IF C*«C>«"." THEN LET C»ICi 


INE" 




3S0 


LET C»f I) -CMRJ C 


■ " 




80 


PRINT 


360 


NEXT X 


1250 


NEXT I 


30 


PRINT •PLERSE PRESS ""C"" T 


378 


LET L=0 


"; P6F) 


CLS 


O CUOfc OR";TRB 13; D"" TO OECO 


380 


PRINT 'CODE ";R 

PRINT "THE CODE IS-.-" 


1270 


PRINT "CODE " ; R 


OE" 




390 


1280 


PRINT "THE MESSAGE IS: -" 


40 


LET fl»=INKEY$ 


400 


FOR 1=1 TO 8 STEP 5 


129© 


PRINT C* 


99 


IF NOT Cfi*="C" OR fi«»"D") T 


4 10 


FOR F=0 TO 4 


1300 


SLOU 


MEN GOTO 40 


480 


LET L-L+l 


13 lO 


GOSUD 2000 


sa 


CLS 


430 


PRINT C«<I+F) ; 


1400 


PRINT "PRESS ANY KEY TO CON 


7© 


PRINT RT 1,3;"PLE«SE INPUT 


440 


NEXT F 


TINUE" 


:UDE 


NUMBER" ;TRB S; " < 1 TO 65535 


4S0 


PRINT " "i 


1410 


PRINT " OR ""NEULINE"" TO S 


) ■' 




460 


IF L^a5=INT (L/35) THEN PRI 


TOP" 




30 


INPUT R 


NT 




1420 


LET E-GODE INKEY* 


00 


IF fl<l OR R>6S53S THEN GOTO 


470 


NEXT I 


1430 


IF E=© THEN GOTO 1420 


S0 




400 


1LQU 


1440 


CLS 


i ni- 


CLS 


490 


GOSUB 2000 


14S0 


IF hollB THEN RUN 


ne 


RRND O 


S00 


GOTO 1400 


14SO 


STOP 


120 


IP R*-"0" THEN GOTO 100© 


1000 


PRINT RT 1,1; "PLEASE INPUT 


2000 


PRINT RT 81,01" DO YOU URN 


1M 


PRINT RT 1,3;"PLERSE INPUT 


THE CODED MESSAGE " 


T R COPY (Y OR N> ? 


YOUR 


MESSRGE" ;TRB 7; " ( MBX. 14. L 


1010 


PRINT " < MRX IS LINES BY 9 


7010 


LET 0*=INKEY» 


INES 


1 " 


S LETTERS I " 


2020 


IF NOT CO*="Y" OR 0*""N") T 


140 


INPUT B* 


1020 


INPUT B$ 


HEN GOTO S010 


150 


LET B-LEN BS 


1030 


LET BsLEN B* 


2030 


IF OS" "N" THEN GOTO 2180 


16© 


IF S<453 THEN GOTO S30 


1040 


IF B«S77 THEN GOTO 1100 


3040 


PRINT RT 21,©;" I RH MRKI 


170 


PRINT RT 4,3: -THIS MES5RGC 


1080 


PRINT RT 4,8; "THIS IS TO LO 


NG A 


COPY FOR YOU 


IS TO LONG" 


so" 




80S0 


LET F=0 


180 


roR F=l TO 100 


laso 


FOR F»l TO 100 


2060 


LET G-PCEK 16396 +238 *PEEK 1 


190 


NEXT F 


1070 


NEXT F 


8397 




800 


PRINT RT 4,3; " 


1080 


PR INT RT 4,8;" 


2070 

cJ'JB0 


LET ii-Ctl 
LET HaPEEK G 


210 


GOTO 140 


1O00 


GOTO 1020 


2090 


IF HrllB THEN GOTO 2070 


S80 


IF B/SoINT CB/5) THEN LET 


1100 


CLS 


2100 


IF H-0 THEN LET F=F+1 


0»«sB»*" 


1110 


PRINT "CODE ";R 


2110 


IF M<>0 THEN LET K-© 


830 


IF B/SOINT (cr,> THEN GOTO 


1120 


PRINT "CODED HESSRGE IS: -" 


ai2© 


LPRINT CHR* H; 


isa 




1 130 


PRINT B% 


2130 


IF F<33 THEN GOTO 2870 


240 

800 


CLS 

PRINT "CODE ";R 


1140 
1130 
1160 
117© 


GOSUB 2000 

FAST 

DIM C*fB) 

LET C=0 


3140 
2150 


LPRINT 




800 
270 


PRINT "YOUR MESSRGE IS:-" 
PRINT B% 
GOSUB 2000 


2160 


CLS 


800 


1180 


FOR 1=1 TO B 


8178 


RETURN 


800 


FAST 


1190 


IF Bf(I) m" " THEN GOTO 1250 


2200 


SAUE "CODE- 


300 


DIM CtIB) 


180B 


LET C=C+1 


2210 


RUN 


310 


roR r«i to b 


1210 


LET DECODE StUt-INT <RND*8 






380 


IF B»II)=" •' THEN LET 8«(X> 


01 









Renumbering 



G J Cocks, 
Great Rollright, 
Oxfordshire. 



ss^asmm 



Here is a renumbering facility for the ZX 
Spectrum, and it will easily fit into the 16K 
model. The Basic program loads the machine 
code above a reset RAMtop, then Saves it on 
to tape, verifies it, and then clears the Basic 
program out of the memory. 

Whenever you need to renumber, just enter 
the command: 

PRINT USR 32550 : LIST 
To load the machine code from tape, just 
type the command: 

CLEAR 32549 : LOAD "renumber" 
CODE 32550, 40 
The machine-code program is listed with 
comments to help understand how it works. 
10 CLEAR 32549 
20 FOR a = 32550 TO 32589 
30 READ n : POKE a,n : a 
40 DATA 17,10,00,58,83,92,111,58,84,92,103,24 
14,114,35,115,6,10.19,16,253,35,78,35, 
70,9,35.58,75,92,189,32,236,58,76,92, 
188,32,230,201 
50 SAVE "renumber" CODE 32550,40 
60 VERIFY "renumber" CODE 32550,40 
70 NEW 



DECIMAL CODE MNEMONIC 



IF. 10.08 

58 • 33 • 92 

Lii 

58,34,92 

183 

24, 14 

114 

35 

US 

5,10 

19 

• S ■ 253 

35 

73 

35 

70 

? 

35 

53,75,92 

139 
32,236 

53,76,92 

133 
32,230 

201 



Ld 


DE, 10 


Ld 


A, <23635> 


Ld 


L,fi 


Ld 


fl, ( 23636 > 


Ld 


H..R 


Jr. 


14 


Ld 


<HL),D 


Inc HL 


Ld 


<HL>,E 


Ld 


B/10 


Inc BE 


D.u 


a 253 


Inc HL 


Ld 


C, CHL> 


Inc HL 


Ld 


B, <HL> 


Add HL,Bc 


Inc HL 


Ld 


fl,<23627> 


Z» 


L 


Jm 


■ 236 


Ld 


fl.< 23628) 


Ci* 


H 


Jnz 230 



Ret 



COMMENTS 

Load -first line no. into DE registers 

Load L.S.B. of address of start into fl 

Load fl into L 

Load M.S.B. of address of start into Ft 

uoad fl into H 

Jurnp to test for end of program 

niter M.S.B. of line number 

Move to L.S.B of line number 

Alter L.S.B of line number 

Create next line number 

By incrementing DE 

Unti 1 B = 8 

Move to L.S.B. of length 

Load L-S.B. of length of line into C 

Move to M.S.B. of len-sth of line 

Load L.S.B. of length of line into B 

Add length of line to HL 

Move to start of next line 

Load L.S.B. of address of start of 

variables into fl 

Compare with L 

Jump back to alter line number 

if O.K. , continue if not 

Load M.S.B. of address of start of 

variables into fl 

Compare with H 

Jump back to alter line number 

if O.K. , continue if not 

Return to Basic 



Speed scroll 



Munir Zaman, 
Levenshu/me, 
Manchester, 



This program performs the scroll function at 
speed without disrupting the display file. 
ZX-81 users will notice that clearing the 
screen after a scroll function takes a long time 
if the program is long; also printing takes a 
long time after a scroll function. 



This program does not have these dis- 
advantages, and it only occupies 15 bytes 
compared to Per Nielsen's program although 
it does not have trie special features. The 
program can be stored anywhere. If in line 1 — 
Rem — the program can be called RAND USR 
16514. Do not use the program if you have 
less than 3.2 5K of memory or if you have used 
SCROLL - CLS will negate this. 

Z-80 assembler hex decimal 

LD, HL, (16396) 2A, 0C, 40 42, 12, 64 
PUSH HL E5 229 



LD DE, 33 
ADD HL, DE 
POP DE 
LD BC, 726 
LD IR 
RET 



11.21,00 

19 

D1 

01, D6, 02 

ED, B0 

C9 



17, 33, 

25 

209 

1, 214, 2 

237, 176 

201 



The following routine will load the program: 

10 LET X ■ 16514 (starting address) 

20 INPUT A$ 

30 POKE X, CODE A$*16+CODE A$ (2) -476 

40 IF A$ = "C9" THEN STOP 

50 LET X = X + 1 

60 GOTO 20 
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And now for the big picture. 



TRADER A trilogy of 1 6K programmes that 
combine to give an epic 48K graphic adventure. As a 
galactic trader, you deal with some very bizarre 
customers indeed. Will you live to tell the tale? ZX81 
£ J0.50. VIC20 £ 1 8.50 [tape or disc). 

SUBSPACE STRIKER Our top selling, big 
screen graphic game. With your deadly Antimat 
torpedoes, you unleash havoc in the Federation 
spacelanes and try to dive back to the safety of 
SUbspace, fast. ZX8I £5.50. VIC20£9.50. I6K. 

ST A R QUEST A voyage of discovery and 
adventure in the cosmos. With the help of your 
onboard computer, you seek a habitable planet amidst 
the perils of deep space. 2X81 £5.50.VIC20£9.50. I6K. 

ENCOUNTER Would you know what to do if 
you encountered extra-terrestial beings? In this 
adventure, you are snatched off the Earth and the 
space invaders play YOU! 2X81 E5.50.V.C20E9.50. 16K. 

ZO R Battle of the robots. Fight for survival in this 
action-packed strategy game. Megajoules of destructive 
energy in a futuristic duel. ZX81 £5.50. VIC20. £9.50. J6K 



PIXEL POWER At last it is easy to create your 
own custom characters on the 8K plus expanded 
VIC20. A graphics workshop packed with useful 
features like Create, Amend, Save, View Set. £9.50. 
Refreshes the pixels that other programmes can't reach. 
(See Pixel Power in action in Trader and Subspace Striker) 

HARVESTER Reap your reward in the 
Boosterspice fields around the planet Delta. A cut- 
throat strategy game for 2 to 4 players for the 
unexpanded VIC20. £4.50. 

BRAINSTORM The telepathic emissions of the 
friendly Psions can wreck a human brain. Can you get 
our three space explorers across a river of nasty goo 
without blowing their minds. Unexpanded VIC20. £4.50. 

GUITARPIX 1 For the VIC20 owner who wants 
to play the guitar. The first of a series that shows how 
to tune the guitar and demonstrates some elementary 
chords. Unexpanded VIC20. £4.50. 



Send SAE 

for more details. 



PIXEL 

Pixel Productions 39 Ripley Gdns. London SVX/14 8HF 



TRS80 



GENIE 



SOFTWARE 



Do you own a TRS 80 Model I Level II or Video 

Genie Micro System? Have you seen my new 

catalogue of Cassette Software for these 

machines? 

If not, do not miss out. Get my fully descriptive 

FREE catalogue of fairly priced quality software 

NOW by clipping the coupon or writing direct. 

SAE not required. 

Beginner or expert, something of interest awaits 

/ou. 

J. K. GOSDEN SOFTWARE 

Tineslip, 13 Ashtead Common, 

Ashtead, Surrey KT21 2ED. 

J. K. GOSDEN SOFTWARE, TINESLIP, 13 ASHTEAD 
COMMON, ASHTEAD, SURREY KT21 2ED. 

Please send me your free catalogue. (Do not send SAE.) 
NAME _ 



ADDRESS 



MACHINE 
MEMORY. 



YC 




Ten Cassette 
Programs 



J) 1 1SPECIAL 

S JJ OFFER 




ASK FOR 
SOFTWARE 
DETAILS 



worth £79 JO 

f£££ when you buy 

VIC 20 ^5 VIC 20 

COMPUTER CASSETTE UNIT 
at £134.99 at £40.95 



INC 



TTTTAI RAr.KAnEPRICE£175.94vAt 

FKayda Electronic Systems Ltd.. 
The Conge. Gt. Yarmouth, 




Please make Cheques/P.O.'s 
payable to: Knydn 
Electronic Systems Ltd. | 
Please add £1. SO P&P 



THE CONGE, GT. YARMOUTH, 
NORFOLK, NR301PJ 
TEL: 0493 57867 



i( AVRF I p '-w supply: 1 VIC 20 computer 

l\M I U L. | at f 134 go. , VIC 20 Mssetw on i t 8 , 

liJECTRONIC jSSJ- £* •*"**"» , 

SYSTEMS 

LIMITED i Na ™ I 

I Address | 



_____! 
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COMPETITION CORNER 



A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in January. The 
name of the winner, the solution, and a competition report will 
be published in the March, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

Competition 
results 

The PRIZE for the November competition was 
a Jupiter Ace, currently unique among micros 
in having Forth rather than Basic as its 
resident language. No less than 128 people hit 
upon "go Forth and multiply" to complete the 
sentence "The Ace would help me ...". Some 
people introduced a touch of variety by 
tagging "by Jupiter" or "by Jove" on the end. 
A single dissident voice rang out from P Riley 
with "go Forth and mystify". 

But still reeling from this torrent of identical 
entries we made the winner R Gibson, 39 
Lisburne Lane, Oflerton, Stockport, Cheshire 
for his straightforward "go Forth and become 
an Ace programmer". 

Other notable entries, which also managed 
to break away from the standard formula, were 
J Gearing's "injupiterbly" and "play my other 
cards better — especially my graphics packs" 
from L Unstead-Joss. In an allusion to a claim 
Sinclair once made for the ZX-81, G Mason 
suggested that the Ace would "help me run 
my nuclear power station". 

The Catfighter's problem was perhaps too 
easy. It only required a simple program to 
provide the solution — 2,025 Wo'ny ships and 
89 lenses. A mathematical approach involved 
noticing that the number of ships destroyed 
must be a square and that there is only one 
square between 2,000 and 2,100. 

The winning solution, picked at random, 
was provided by P Saver, 15 The Chase, 
Worlingham, Becclcs, Suffolk NR34 7DW. 
18 REM CftTFIGHTER SOLUTION 
15 REM BV PETE SAVER 
20. C = 1999 
30 

40 



= C 



l'L = -1 :i = 
2=W = W - L 



50 ON SGN<W> + 

£0 PF:IHT"t.J0NY ' 
VSPIRBLES _ = 



2 GOTO 39,60,40 

:C;" LENSES " L 

SENSES 

IMITIrIL NO. OF WONY 

CUNNING TOT^L OF J-J0NY 



Solution to the November Ace crossword. 



[C^KfL? 


V 


nrHia 


H 


mu 1 


■ c -BdB 


L 




n 


13 


h 


o e c i * 


l| 


d rIo!u 


T 


1 M £ 1 


111 


N 


■ 


□ 


□ 


□ 


^s e c o 


N 


P u 


MjIId 




> e^l 




STAR 
STONE 




BY ANTHONY 
ROBERTS 
Another of the artefacts 
you won a few competitions ago 
from the Klingon treasure asteroid 
was this Stella Octangular, encrusted 
with fabulous tetrahedroid zircon crystals, 
represented by triangles, pan-metallic hyper- 
cubes, represented by squares, and spheroid 
megacarat diamonds, represented by circular 
dots. 

As with all Klingon artefacts, it's booby- 
trapped. Just touching any jewel on certain 
faces will cause the artefact to form a minute 
black hole, taking you with it, of course. The 
dangerous faces are the ones which arc not on 
the longest closed loop of the adjacent faces. 
This loop is formed by moving from face to 
face, never repeating any face. Each 
consecutive face diners from the last by just 



one jewel — their positions on the face are 
immaterial. 

Here's a net of the Stella Octangular. If you 
cut it out, fold the darker lines upwards, the 
others downwards, and stick the marked taps 
under the correspondingly-marked edges, 
you'll have a model of the artefact. You do not 
need to make the model to solve the problem. 
The question is: how many of each type of 
jewel are booby-trapped? 
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for only £199.50 



Plus £5 Post & Packing 



No other computer offers 
you all these features 
otann price . . . 

• 32K RAM MEMORY 

• PROFESSIONAL STANDARD KEYBOARD 

• 1 YEAR WARRANTY 

• 9 DISPLAY COLOURS 

• 5 DISPLAY RESOLUTIONS 

• EXCEPTIONAL GRAPHICS CONTROL 

• 5 OCTAVE SOUND GENERATOR 

• DIRECT MUSIC COMMANDS 

• REAL-TIME CLOCK/TIMER 

• MICROSOFT EXTENDED COLOUR BASIC 

• PLUG-IN CARTRIDGES AVAILABLE 

• CENTRONICS PARALLEL PRINTER PORT 

• SOCKETS FOR JOYSTICKS 

• SOCKETS FOR FULL CASSETTE CONTROL 

• EXCELLENT CASSETTE FILE HANDLING 

• COMBINED AUDIO/DATA INPUT FACILITY 

• AUDIO OUTPUT VIA T.V. 

• EXPANDABLE TO 64K RAM 

• POWERFUL 6809E MICROPROCESSOR 

• FREE 160 PAGE TRAINING MANUAL 

• BRITISH MADE 

Available now from: 

ComServe 

98 TAVISTOCK STREET, BEDFORD MK402RX. 
TELEPHONE: BEDFORD (0234)216749 



NEW SPECTRUM 

AND ZX81 

SOFTWARE 



"WINGED AVENGER" 

fast and furious. SPECTRUM version has SOUND and USER GRAPHICS. 7 LEVELS. 3 
WAVES. MOTHER SHIP, HIGH SCORE, RE FUELING, RAPID FIRE, SMART BOMBS 
and LASER SHIELD. PCW "ONE OF THE BEST SINCLAIR GAMES YET". Only £4.50. 
allSPECTURM - 16KZX81. 

■SPECTRUM SCRAMBLE- ' 

(CONDITION RED). MORE M.'CODE ARCADE ACTION NO LESS than 8 
DIRECTIONAL KEYS for a SMOOTH MOVE. Full ARCADE features including. 
LASERS, BOMBS, INSTANT RESPONSE, CONTINUOUS SCORING ROCKETS, 
SOUND. FUEL DUMPS. RED METEORS. DEFENDER CRAFT and HIGH SCORE. 
Beware CONDITION RED. With this one you MOVE, FIRE and BOMB AT THE SAME 
TIME. Don't waste time waiting for explosions play THE FAST ONE. NEW RELEASE 
PRICE of £4.95. 16K or 48K SPECTRUM. 

"CONDITION RED" ZX81 

For ZXB1 owners we have released a SCRAMBLE based M.'CODE program written by 
TWO ARCADE GAMERS for home based excitment. SPEED and a very professional 
presentation. HIGH SCORE TABLE, SHIPS LEFT, FUEL DUMPS. AIRBORNE 
MISSILES and a very fancy SCROLL. Overcomes many of the ZXSVs limitations and 
produces a good game with RAPID MOVEMENT and FIRE. See for yourself what these 
two young men have written. JUST £3.95. 16K ZX81. 

"AUDIO SONICS" 

WINNER of WIZZ KID 82. For the SPECTRUM, A.S. writes sound effects for your own 
programs. 26 PRESELECTEO SOUND EFFECTS include TELEPHONE. POLICE SIREN. 
FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and you are 
presented with a display of SLIDER CONTROLS to adjust PITCH, RISE, FALL. 
BRISKNESS. DECEL. ACCELL, TONE, REPEAT RATE, STUTTER and DELAY. 
ADJUST the SLIDERS then INSTANTLY hoar the SOUND CREATED. Call "THE 
SOUND ONE" and a program line will appear that is ready for Insertion into your own 
programs. Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We 
are proud to offer this at £4.99. I6K or 48K SPECTRUM. 

"SPECTRUM RENUMBER DELETE" 

ALL M,'COOE RENUMBERS ALL NOT PART. "YOU WON'T BUY A BETTER 
RENUMBER PROGRAM FOR THE SPECTRUM" JUST 600 BYTES. At £4 95. ALSO 
ZX81 VERSION. 

"PROGRAMERS DREAM" 

A SPECTRUM TOOLKIT. Position independent and fust 7450 BYTES. Facilities. 
RENUMBER lines or blocks any increment or start. BLOCK OR LINE MOVE including a 
RENUMBER into place if required. BLOCK OR LINE ERASE. CHANGE SELECTED 
STRINGS (NAMES OR CONTENTS). DUMP variable names and values (usable n a 
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and 
CLEARN. JUST £6.95 with explicit instructions. 

"DO NOT PASS GO" 

Renamed under protest. ZX81 simulation of the BEST SELLING BOARD GAME, PARK 
LANE and all that. Up to SIX players. ZX81 acts as DICE THROWER. BOARD. RENT 
COLLECTOR, UNPlRE. BANK. RULE BOOK. ACCOUNTANT and PROPERTY 
RECORD, no counters, money, board or dice needed. GAME SAVE INCLUDED, with a 
winner so for REPORT Complete with instruction booklet. 16K ZX81 at £6.96. 

"GREATEST GAMES VI" 

This tape is aimed directly at NEW OWNERES. TEN YES 10 games on one tape. Most 
use M/CODE all worth playing. Written by a user and well written at that. PAC MAZE 
where living is winning, GOBLER eat the cells dodge the genes, STAR DEFENDER hold 
on till help arrrves, VAMPIRES enter the COUNT the maze is a death trap. SUICIDE no 
winners just better losers the BLOBS win again, FR0GLER good fun this, SOGGY 
BANKS and FLOATERS. STAR TREKER this * frustration on tape, DICTATOR an old 
favourite push both BUTTONS and PEASANTS. Also BOMBER bomb your way to a 
SAFE LANDING. 50p a game makes this the BEST ZX81 value at £5.00. 16K ZX8I. 

"ADVENTURE IN TIME" 

A most extravagant adventure using DATA TRANSFER between programs allowing a 
16K ZX81 to run around 60K of adventure. Set in AUSTRALIA . . . Save Mankind . . . 
Only Way . . . Time Travel . . . Time Machine . . . Warp Back . . . Probe Futuro . . . 
Consult Experts . . . Word Search . . . Cave Structure . - . Decipher Symbols . . . An 
AMBITIOUS MARATHON needing ARITHMETICAL and DIRECTIONAL ABILITY along 
with REFLEX ACTION. DEDUCTION and above all patience. KEY SECTIONS produce a 
different game each TIME ensuring a new challenge EACH TIME. HOURS upon HOURS 
of MENTAL GYMNASTICS for £8.00. 16K ZX81 . 

"A.D.V.E.N.T." 

NOW FOR SOMETHING COMPLETELY DIFFERENT. An Eight pan SYSTEM to create 
GAMES. The SYSTEM has particular relevance to "ADVENTURES" but has capabilities 
beyond its original function. Develop creative skills tike PROGRAM PLANNING, the 
APPLICATION of LOGIC and GAME CREATION without concern for the technicalities 
of a computer language which can be learnt later. Included is a MINI ADVENTURE to 
increase your understanding of the system. Games can be revised after running 
Programs are SAVED as M/CODE DATA FILES for the MASTER PLAY FILE to operate. 
BASIC lines 110 and 6500 arc available for the use/ own routines. A.D.V.E.N.T. is the 
IDEAS PEOPLE. LAUNCH PRICE of just £5.95. 16K ZX81 . 

"TRADER JACK" 

An ADVENTURE TRADING game set in the POLYNESIAN islands of the SOUTH 
PACIFIC. With £40.000 to buy and fit your your SHIP, purchase PROVISIONS and 
obtain a CARGO to TRADE on the ISLANDS. The RISKS are yours to take as are the 
PROFITS. Are you OUTCAST or Mil LIONAIRE. Still POORER means WISER and you 
can surely beat the SYSTEM next TIME, TRADER JACK £5.95. 16K ZX81. 

"SPACE TREK" 

OH NO NOT THAT AGAIN. Not not quile. Same story only LONGER and BETTER. This 

one is not at all forgiving JUST ONE MISTAKE and you are NO MORE. COPY short and 

long range RADAR MAPS to PRINTER, Gamo length is related to your RANK and the 

higher levels require many HOURS play. A SECOND GENERATION TREK at £5.00. 16K 

ZX81. 

WORK FORCE (WORKS HARDER) 

140, WILSDEN AVE. LUTON. BED. ENGLAND. 

U.S.A. USERS WRITE TO 

P.O. BOX 441 TITUSVILLE, FLORIDA 32780. U.S.A. 
ALSO AVAILABLE AT BUFFER AND MICROWARE. 
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"Without question the finest machine code games available 

today::. J.N. ROWLAND Product Manager for W.H. SMITH. 



GAMESTAPE 1 for IK only CX96 

10 Games incl. ASTEROIDS, UFO. CODE, BOMBER, 

GUILLOTINE. KALEIDESCOPE, etc. 

PROBABLY THE BEST VALUE Ik TAPE AVAILABLE. 



We've done in Ik. games which some of our competitors 
require 16k to dot 





GAMESTAPE 2 for 1SK only £3.96 

*STARF1GHTER Superb machine code Space Battle. Set 

against a background ot twinkling stars, with stunning 

explosions - it you can hit the enemy* 

PYRAMID Can you move the Pyramid? Make a mistake and 

it wtl collapse! A Thinkers game, 

ARTIST The ultimate Graphic Designers aid. 8 Directions, 10 

Memories. SAVE. COPY. RUBOUT. CLS, etc. 



GAMESTAPE 3 tor 18K only £4,86 

'CATACOMBS A Mutti-Lcvet Graphics Adventure. Each 
level can contain up to 9 Rooms, 8 Passages. 7 Monsters, 
Food. Gold, Traps, Phantoms, an Exit Ito the ne*t lovel), 
and there's an infinite number of levels. 
MOTE. . . . This is NOT one of the necessarily limited text 
Adventures as sold elsewhere. 

"J4» excellent addictive gamv which miff *(•<•,■> you amused 
for hours.-. . COMPUTERS VtOEO GAMES. 





GAMESTAPE 4 for 1 BK _ 
•3D MONSTER MAZE 



_ only £4.96 
All Others. 



The Game to Top 
Unbelievable Graphics 1 Can you find your way through the 
Maze? The EXIT is there somewhere, but then so is a T.REX, 
and its after YOU! All in 3D Ithe T.REX wi.1 actually run 
towards you in full perspective!), you've never seen anything 
like this before! 

*3D MONSTER MAZE is the best game I have seen for the 
ZXat'.. . COMPUTER & VIDEO GAMES 
7r" / had to choose fust one programme to impress art audience with the capabilities of 
the ZX8I, then J.K. Greyes 3D MONSTER MAZE would be the one without doubt" 
. ZX COMPUTING. "Bntiant. bnVant,brmantr.... POPULAR COMPUWNG WEEKL Y 



GAMESTAPE S lor 16K 



only £4.96 



*3D DEFENDER The Ultimate Space Game. Super fast 

Machine Code 3D version of the Aicode favourite. You have 

to save your home planet Irom the maraurjng Alien Spacecraft 

This is all in 3D, your viewsereen shows you the view Out 

of your fighters cockpit window. The backdrop moves when 

you turn, or fry up or down 18 flight directions), just as if you 

were really flying it! But then YOU ARE! The Enemy Saucers 

will actually zoom towards you in 3D, and shoot you if you let them! Your display 

includes Score. Sfweld Strength, Altitude, Proximity. Forward Radar and your viewscreen, 

which shows your rotating home planet, backdrop of Stars, Meteors. Explosions, 

Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all In 

fun 30! 

"Another 3D winner" SINCLAIR USER 





GAMESTAPE 6 for IK. 



. only £1.96 



•BREAKOUT Super Fast Full Screen Display Game. Your 
all tirre favourite with an added twist See how much Money 
you can win and watch the pounds convert to Dollars. All 
in Machine Code for Fast Action with 3 Speeds. 2 Bat Sizes 
and three angles of rebound! The best BREAKOUT around 
and at this price you can't go wrong! 

i 'The best ot its kinO" WHICH MICRO & SOF TWARE REVIEW I 



GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SOFTWARE LTD 

Dept YC 1 6, Brendan Close, Oldland Common, Bristol BS1 5 6QE 

CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY 
TEL: 01-930-9232 (9 am - 7 pm) 



If you prefer to see before buying, our range of GAMESTAPE S 
are stocked by the following stores . 

BUFFER MICROSHOP 3MA Streatham High Rd., London SW16: 

GAMER 24 Gloucester Rd.. Brighton; 

GEORGES 89 Park St.. Bristol, Avon; 



MICROSTYLE _ 
MICROWARE 
SCREEN SCENE 
W.H.SMITH 
ZEOXTRA 



29 Belvedere, Lansdown Rd.,Bath, Avon; 

131 Melton Rd., Leicester, 

144 St. Georges Rd., Cheltenham. Glos, 

Over 200 Computer Branches; 

5 School Lane. Klnson, Bournemouth, Dorset: 



TRADE & EXPORT ENQUIRIES WELCOME 




for only £199.50 



Plus £5 Post & Packing 



J have a burning desire for the 
DRAGON 32 — Please send me: 

D DRAGON 32 COMPUTER - £199.50 

DRAGON PLUG-IN SOFTWARE 

□ Berserk - £19.95 □ Ghost Attack - £24.95 
D Meteroids - £19.95 D Cave Hunter - £19.95 
D Cosmic Invaders - £19.95 □ Tube Frenzy - £19.95 
Q Starship Chameleon - £19.95 

DRAGON CASSETTE SOFTWARE 

D Special selection 1 - £7.95 □ Special Selection 2 - £7.95 

□ Quest - £7.95 □ Graphic Animator - £7.95 
D Computavoice - £7.95 □ Mazerace - £7.95 

□ Madness & Minataur - £7.95 
D Examples from manual - £7.95 

DRAGON PERIPHERALS 

D Pair of Joysticks - £19.99 D Cassette Cable - £7.95 

(Add £5 Post & Packing (or DRAGON 32 - £1 lor accessories! 



* Please debit my Barclaycard/Access account with 
I enclose Cheque/P.O. for 



"Delete as apptlca We 

Name: 

Address: 



YC 



ComServe 

98 TAVISTOCK STREET, BEDFORD MK402RX. 
TELEPHONE: BEDFORD (0234)216749 
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CAMBRIDGE LEARNING 

SELF-INSTRUCTION COURSES 



CAM8WDGE LEARNING 

CSC 

SUPERKIT 




ttf-_strieti« 
tyUEttTwBt 



GSC 

SUPERKIT 

£19.90 



Learn the wonders 
digital electronics! 



of 



This practical kit for 
beginners comes complete 
with an instruction 

manual, components, and 
EXP300 breadboard to teach you all the basics of 
digital electronics. The course needs no soldering 
iron; the only extra you need to buy is a 4^V 
battery. 

Using the same board you can construct literally 

millions of different circuits. 

The course teaches boolean logic, gating, R-S and 

J-K flipflops, shift registers, ripple counters, and 

half-adders. 

It is supported by our theory courses 

DIGITAL COMPUTER LOGIC 
& ELECTRONICS £6.00 

which covers: basic computer logic; logical circuit 
elements; the design of circuits to carry out 
logical functions; flipflops and registers; and 

DIGITAL COMPUTER 
DESIGN £8.50 

Our latest, most up-to date course on the design of 
digital computers, both from their individual logic 
elements and from integrated circuits. You are 
first shown the way in which simple logic circuits 
operate and then, through a series of exercises, 
arrive at a design for a working machine. 

SPECIAL OFFER! All orders received before 25th 
December will be sent by 1st Class post at no 
extra charge. 

GUARANTEE No risk to you. If you are noi completely 
satisfied, your money will be refunded upon return of 
the item in good condition within 28 days of receipt. 

CAMBRIDGE LEARNING LIMITED. UNIT 82 R1VERMILL SITE. 
FREEPOST. ST IVES, CAMB5, PE17 4BR, ENGLAND. 
TELEPHONE: ST IVES (0480) 67U6. VAT No 313026022 

All prices include worldwide postage (airmail is extra - 
please ask for prepayment invoice). Giro A/c No 2789159. 
Please allow 28 days tor delivery in UK. 




.SUPERKIT(S) # £19.90 

.DIGITAL COMPUTER DESIGN(S) e £8.50 

.DIGITAL COMPUTER LOGIC AND ELECTRONICS # £6.00 



I enclose a *che<jue/PO |>dyat>l« to Cambridge Learning Ltd 
lor £ ('delete where applicable) 

Please charge my; 

"Acce** / American Expre&i, / Harclaycard / Diners Club 
Lu roc a rd / Visa / Mancn har^c / Tru*tc*rd 

Rxpiry Dale Credit Card No 



Signature. 



Telephone orders from card holders accepted on 0480 6744b 
i.'v.'t M-.i-. customers 'including Klrcl should vend a bank ilr.ift 
in st riling drawn on a London bank, or <|uol<* credit Card 
(lumber. • 



Name. 



Addrrvs. 



GSCUniiSl 



.hi. ix Mini- Learning Limited. UNIT 82 Hivermill Site, FRK-POST, 
St Ives, Huntingdon, (.ambs, I'M/ 4hk, England. (Hegisteied 
• n Kfiglaiid No 132976;cJ. 
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COMPLETE 

your SPECTRUM 

with our Multi-purpose 

Sound Generator and Joystick-port 

Board!! With one low-cost purchase you 

can obtain the following outstanding improvements 

to your ZX SPECTRUM: 

• THREE CHANNEL sound effects. PROGRAM three 
independent sounds with music, gun shots, 
explosions etc. 

• AMPLIFICATION of the standard sound output. 

• PROVISION of JOYSTICK PORTS to allow simple 
connection of one or two suitable joysticks (see 
below). 

The 'ADD-ON' uses the amazing AY-3-8910 SOUND 
Chip, which gives you an enormous range of sound 
effects. The output and volume of each channel can 
be separately controlled, with gun shots, explosions, 
drums etc., produced under the 'sound envelope'. 
MOST IMPORTANT TO NOTE -the CHIP is 
'processor independent.' This means that sounds can 
continue to be produced without any noticeable effect 
on the speed of your program!! 
The 'ADD-ON' contains its own speaker and amplifier 
chip and is supplied with a cassette containing sound 
demonstration routines and some sample sounds. 
The 'ADDON' simply plugs straight onto the back of 
your SPECTRUM. No soldering is required. 
The 'ADD-ON' is offered at the incredibly low price of 
£19.50 + VAT 

COMPLETE YOUR 
SPECTRUM NOW'! 
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JOYSTICK KITS £3.95 * VAT 

To complement our exciting new 'ADDON' for the SPECTRUM we 
are offering low-cost Joystick Kits. Each one contains a 
potentiometer-joystick, a fire-button and a suitablo connector. 
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ORIGINAL SPECTRUM SOFTWARE 
from PROGRAM POWER -using the 'ADD-ON' to great effect!! 

CABMAN (Machine Code) £3.95 I VAT 
You are the owner of a fleet of yellow taxis. A rival firm compotes 
with you, trying to steal your fares and run you off the road, if they 
can. Ten skill levels determine the number of opposing taxis, the 
speed at which they dfive and the amount you earn per completed 
journey. MAXIMISE your earnings before you lose your entire fleet. 
This program is FIRST CLASS 

ATTENTION MACHINE CODE PROGRAMMERS! 

We can now offer SPECTRUM versions of the ASSEMBLER and 
DISASSEMBLER programs from ACS Software. The ZX81 versions 
have proved extremely popular. 

ULTRAVIOLET (Assembler) £6.95 + VAT 

INFRARED (Disassembler) £5.95 + VAT 

BOOKS 
SPECTRUM 

Over the Spectrum £6.95 

Cambridge Colour Collection £6.95 

ZX81 

Mastering Machine Code on your ZX81 £7.50 

NOT ONLY 30 Programs £6.95 

Getting Acquainted with your ZX81 £5.95 

49 Explosive Games for the 2X81 £5.95 

Making the most of your ZX81 _______ £5.95 

Byteing Deeper into your ZX81 £4.95 

The Explorer's Guide to the ZX81 £4.95 

R)to! 
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NOTE We Mock land marketl PROGRAM POWER 

SOFTWARE for the BBC. ACORN. SPECTRUM and 

DRAGON 32. Send S.A.E. for appropriate catalogue 




&&a REGENT STREET. 
CHAPEL ALLERTON. 
LEEOSLS7 4PE 
Tel: 10532) 683186 ~" 



All pogr-jm j ijic now JV4 liable 
i1*l:B<XK) dMle<* 
(kOiiki trwn MICRO POW£R LTD 
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WRITTEN ANY PROGRAMS' 
WE PAY 20% ROYALTIES 
FOR DRAGON, SPECTRUM 
BBC. ATOM PROGRAMS 
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Colossal Adventure: The classic main- 



frame game "Adventure" with all of the 
original treasures and creatures plus 
70 extra rooms! 

Adventure Quest: From the Great Forest; 



up Ore Mountain; through caves, desert, 
swamp, fire, lake and bleak moorland on 
an epic quest to defeat Tyranny. 

Dungeon Adventure: NEW! The dungeons of 



the Demon Lord have survived His fall. 
Can you acquire their treasures first? 



Ky 




Each Level 9 adventure is packed with 
puz2les and has over 200 individually 
described locations - a game could take 
weeks to complete! Only data and code 
compaction allow us to provide so much. 

Each adventure requires 32K of memory & 
costs £9.90 (including VAT and P&P). 

Send order, describing your computer, ort 
a SAE for full details to: 

LEVEL 9 COMPUTING 

1229 Hughenden Road, High Wycombe, Bucks J 



IBRITAIN'S LARGEST SING LE| 
MICRO USER GROUP 



BEEBUG 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



MEMBERSHIP NOW EXCEEDS 10.000 
BEEBUG runs a regular magazine devoted exclusively 10 the BBC Micro 110 
issues per year), Now 36 pages. 

First issue April 1382. Roprints of oil issues available to member*. 
Programs — Hints and Tips Major articles — News — Reviews — 

Commentary. 
PLUS members' discount scheme PLUS members' software library. 

April Issue: 3D Noughts and Crosses. Moon Lander, Ellipse and 3D Surface. Plus articles 

on Upgrading to Model B, Making Sounds, and Operating System Cans. 

May Issue: Careers, Bomber, Chords, Spiral and more. 

Plus articles on Graphics, Writing Games Programs, and Using the Assembler. 

Juno Issue: Mazetrap, Mini Word Processor, Polygon; plus articles on Upgrading, The 

User Port, TV set and Monitor Review, Graphics Part II, More Assembler Hints. 

Structuring in BBC Basic, plus BBC Bugs. 

July Issue (36 pages) Invaders and patchwork programs. Fix tor BBC cassette Bugs, 

Mode 7 explored. User define Keys, Software reviews. High res graphics printout. 

HS423 receive fix. 

September Issue: Games programs! Higher/ Lower, Hangman, plus string search 

program. Articles on debugging programs, a Safe Verifier, new User guide, errata, 

creating and moving multicolour characters, logic and the Beeb, ideas on colouring and 

shading. Acorn's ROM replacement charge plus much more. 

October Issue. Program features: alien attack, calendar generator. Union Jack, memory 

display utility. Articles on debugging, improving key detection. Acorn press release on 

O.S.I. 2. issue II Basic, the tube and second processor options, a new series for leas 

experienced users, software reviews. 



Membership 

6 months £4.90, 1 year £8.90 

Send £1.00 and A4 SAE 

for sample 

Overseas 1 year only: 

Europe £15.00, Middle East £18.00 

Americas & Africa £20.00, 

Other countries £22.00 



Make cheques to 

BEEBUG 
and send to 

BEEBUG, Dept 4, 

374 Wandsworth Rd. 

London, SW8 4TE. 





BEAT THAT HIGH SCOREI 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOU! YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE. BUT 
NOT FOR LONG) 

• MACHINE CODED FOR FAST ACTION 

• EXTRA "GOBBLER" FOR 10,000 POINTS 

• ON SCREEN SCORING 

• HIGH SCORE WITH "ENTER NAME" FACILITY 
•UP TO 4 PLAYERS 

AN ANNO YIN GLY FRUSTRATING GAME ! FOR ONLY £5.95 




STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING BOCKS 
SCORE BY SHOOTING THEM - WHICH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF LITTLE BITS AND, MAKES LIFE EVEN WORSE! 



• machine CODED FOf 
FAST ACTION 

•ON SCREEN SCORING 

• HIGH SCORE WITH 
■ENTER NAME' FACILITY 

•UP T0« PLAYERS 



•EXTRA SHIP FOR 1.000 PTS 
(NOT AS EASY AS IT 
SOUNDS II 

• SHIP MOVES JUST LIKE 
ARCADE VERSION 

• ROTATE LEFT/ROTATE 
RIGHT/THRUST 



•FIRES IN ALLt 
DIRECTIONS 

• INCREASING NUMBER 
OF ASTEROIDS 

• THREE ASTEROID SIZES 

• ■NASTY' ALIEN SPACE 
SHIP (FIRES BACK!) 



AND ONLY £595 
BOTH TAPES FOR £9.95 



THIS GAME IS JUST AS BAD! 
AN OFFER FOR REAL MAS0CHISTS 

MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO 

THE SOFTWARE FARM DEPT B 
CRAIGO FARM. BOTANY BAY. TINTERN, GWENT 
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lYltlYIUl All lull For those just setting out on the road to 

real computing, this pack transforms the ZX81 from a toy to a 
powerful computer. Data storage, extended programming and 
complex displays become feasible. 
For even greater capacity, memory packs can be added 
together (16 1 16 + 16K or 16 + 32K). The MEMOPAK 32K and 
the MEMOPAK 64K offer large memories at economical prices. 



&*<*£. 



IVlblYIUr AK I fill This pack breaks down the constraints 
imposed by operating at the ZX81 character level and allows 
high definition displays to be generated. All 248 x 192 
individual pixels can be controlled using simple commands, 
and the built in software enables the user to work interactively 
at the dot, line, character, block and page levels. Scrolling, 
flashing and animation are all here. 




»•«** 
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MEMOPAK CeiltrOniCS l/F The BASIC commands 
LPRINT, LLIST and COPY are used to print on any 
CENTRONICS type printer. All ASCII characters are generated 
and translation takes place automatically within the pack. 
Reverse capitals give lower case. Additional facilities allow high 
resolution printing. The full capabilities of your printer are now 
under the control of the ZX81 . 




lYltlYlUuALu The screen display behaves as a 'window' 
on a large sheet of paper on which a table of numbers is laid 
out. The maximum size of the table is determined by the 
memory capacity, and with a MEMOPAK 64K a table of up to 
7000 numbers with up to 250 rows or 99 columns can be 
specified. Each location in the table can be either a number 
which is keyed in or a formula which generates a number. 
Every time the command to 'calculate' is given, all the 

formulae in the table are re-evaluated. 
Spreadsheet analysis started as an 
aid to cash-flow analysis, but this 
powerful tool has now been 
generalised and MEMOCALC with 
its special ability to perform 
iterative calculations is invaluable 
in the performance of numerical 
tasks. 



; 





16K £26.00 -f £3.90 VAT £29.90 
32K £43.43 + £6.52 VAT £49.95 
64K £68.70 + £10.30 VAT £79.00 
jS HRG £34.70 f £5.20 VAT £39.90 

A CI F £34.70 - £5.20 VAT £39.90 

MEMOCALC £26.00 + £3.90 VAT £29.90 
KEYBOARD WITH INTERFACE 

£43.43 + £6.52 VAT £49.95 

Memotech products are available at larger branches of WHSMl'l H 



realises the ZX81 potential 



The Memotech approach to microcomputing is to take the well-proven and popular ZX81 as the heart 

of a modular system. This small computer houses the powerful Z80A processing unit and acts as the 

central processor module through which the MEMOPAKS operate. 

Memotech has a reputation for professional quality, producing units which are designed to fit 

perfectly, to look well-balanced, and to work efficiently and reliably. 

The modular approach gives ZX81 owners the freedom to design the system they really need. 

Furthermore, the intercompatibility of the modules ensures that later additions will click straight in, 

to give you a system that grows with your ambitions and abilities. 

To ensure that your expectations are realised, care is taken at every stage to design features into the 

system to anticipate your frustrations and to forestall them. For example: 

A) Memories are cumulative e.g. 16K and 32K can be added to the MEMOPAK 16K or even to the 
Sinclair 16K RAM pack. 

B) The HRG firmware allows commonly used constructions (such as scrolling, shading and labelling 
graphs), which might otherwise be beyond the user's programming capabilities, to be evoked by a 
few simple commands. 

C) The Centronics l/F converts ZX81 character codes into ASCII and extends the print line to the width 
of the printer, still using the LLIST, LPRINTand COPY commands. 

As one example, a system with 16K of memory and MEMOCALC is all that is required to perform 
sophisticated numerical calculations giving the same results as a computer at 10 times the price. The 
problem may be as complicated as a cash flow or production schedule, or as simple as household 
accounts or pocket money budgeting. If the bank manager wants to see the cash flow, then a single 
print instruction to the Centronics l/F will give a printout which is more than acceptable to any bank. 

The example system which is shown below, on the other hand, would satisfy the needs of someone 
who wanted to enter data via a light-touch keyboard, construct and label graphs, and then copy the 
screen to an 80-column printer. Only 16K of memory is used here but with additional memory, more 
than one video page can be stored. Up to 7 successive pages can be displayed cyclicly to give 
animated displays. 

Looking forward, Memotech will continue to back the ZX81 through 1983 with fast storage devices, 
pressure sensitive electronic drawing boards and more software packs including a wordprocessor, an 
RS232 interface and a Z80 assembler. 

MEMOPAKS may be ordered by post (cheque, Access Barclaycard quoting number) or by telephone. 
Please make cheques payable to Memotech Ltd. and please include £2.00 per unit for packaging and 
postage inland (overseas £3.00). 



We want to be sure you are satisfied with 
your Memopak - so we offer a 14-day money 
back guarantee on all our products. 

MEMOTECH LIMITED 
3 COLLINS STREET 
OXFORD OX4 1XL ENGLAND 

TEL 0865 722102 
TELEX 837220 ORCHID G 





WHY NOT KICK OFF WITH 
DATA DRAW CASSETTE 

The poots forecasting program 
using team form to give best selec- 
tions. 

A statistical comparison process 
evolved from a research program 
using 5 years of fixtures and results 
will give you a unique chance of 
scoring. 

This program was proven on cal- 
culator featured on T.V. and in 
press. 

IF YOU PLAY TO WIN send now, 
only £7.50 inc. p.p. to 

Compselect: 

277B Gloucester Road 

Cheltenham 

Gloucester C~l CA 

GL517AA L./.OU 
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ZUCKMAN 

ZX81 (16K) 

*ALL MACHINE CODE 

(10K) 
*F0UR INDEPENDENT 

GHOSTS 
*HIGH-SCORE 'HALL 

OF FAME' 
^AUTHENTIC ARCADE 

ACTION 
*TITLE/DISPLAY 

MODE 
ONLY £5.95 INC. P&P 



FROGGER 

ZX81 (16K) 

*M0VING CARS, 

LOGS, TURTLES 
♦ALLIGATORS, 

DIVING TURTLES 
*F0UR 'SCREENS' OF 

ACTION 
*ALL ARCADE 

FEATURES 
♦ENTIRELY MACHINE 

CODE 
ONLY £5.95 INC. P&P 
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DRAGON 32 SOFTWARE 



i£ **IV 



MISSILE COMMAND ONLY £5.95 

FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND 

GRAPHICS DEMONSTRATOR ONLY £5.95 

LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING 



DJL SOFTWARE 

DEPT YC, 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU 

TRADE ENQUIRIES WEI COME 



Linsac's ZX Companion scries has received excellent press 
reviews: 

"Far and away the best" — Your Computer 

Thoughtfully written, detailed and illustrated with meaningful 
programs ... outstandingly useful" — EZUG 

'The Spectrum Games Companion' is the latest addition to the 
series and is aimed at the games player and programmer alike. 
Twenty-one games designed specifically for the ZX Spectrum are 
included, with clear instructions on entry and play. Each program 
is explained fully with complete details on how it is designed and 
written. Introductory chapters show how to set up and use the 
Spectrum and how to create your own games. Later sections 
cover number games, word games, board games, simulation 

games, dice games, card 

games and grid games. If 

you want to enjoy your 

ZX Spectrum and learn 

its secrets at the same 

time then this is the 

book for you! 

Bob Maunder is co- 
author of 'The ZX80 
Companion' and author 
of The ZX81 
Companion'. He is a 
Senior Lecturer in 
Computer Science at 
Teesside Polytechnic, 
holds an MSc degree in 
Computer Science, and 
is a Member of the 
British Computer 
Society, 

The Spectrum Games 

Companion is available 

from good book shops, 

or send C5.95 to: 

LINSAC, ( ) 68 Barker Road, 
Middlesbrough, Cleveland TS5 5ES 

Postage is free within the U.K. 
add £1 for Europe or £2.50 outside Europe. 



SHtUKU 

OWES _„ 

comwBi* 011 



Bob M«md« LVNSAC 



ONLY 

£5.95 



ISBN 907211 02 X 




SOFTWARE 



FAST ACTION GAMES 
FOR THE SPECTRUM 
AND ZX81 
ALL IN MACHINE CODE 



SUB TRACK (SPECTRUM) Use your wits to destroy the enemy 
submarines with depthcharges, but watch out for their mines and 
their secret weapon. Your ship could be blown out of the water. 24 
game variations. 

TREASURE HUNT(SPECTRUM) Explore one of the 29 mazes in 
search of treasure and grab as much as you can. This game can be 
played with or without moving obstacles; with one player, two 
players in opposition, or two players in partnership; and with part 
or all of the maze invisible. There are 144 variations of this 
fascinating game and even the game selector is fun to use. 

HUNT (16K ZX81) A ZX81 version of Treasure Hunt with 48 
variations. 

X-MEN (16K ZX81) The only Puckman type game with all of these 
features: true gobbling action, bonuses, arcade type maze, 3 lives, 
graphic display of lives left, 4 monsters, a den, booster buns, high 
score, continuous on-screen scoring. 

SNACKMAN (SPECTRUM) AM the features of X-MEN plus 16 
mazes, 10 speeds, and of course, high resolution colour graphics 
and great sound effects. 

UFO (16K ZX81) A fast moving space game, not recommended 
unless your reations are lightning fast. 

TRAP (16K ZX81) You control a growing wall and try to surround 
your opponent (computer or human) before he surrounds you. 12 
variations. 

£4.95 PER GAME ON CASSETTE 



Available from:- 
BUFFER MICRO. LONDON 
PHILLIP COPLEY. OSSETT 
GAMER. BRIGHTON 
GEORGES. BRISTOL 
MICROWARE. LEICESTER 
SCREENSCENE. CHELTENHAM 



By Mail Order 

Crtequc/P.O To: 

AMBA SOFTWARE 

FREEPOST 

I no stamp required) 

CAMBRIDGE 

CB3 7BR 
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LET ACORNSOFT OPEN THE 

DOORS TO 

YOUR IMAGINATION 



BBC Microcomputer or Acorn Atom 

Acorn soft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom. We know 
better than anyone the capability of 
the machines, we know how 
to get the very best from the 
hardware. And we have 
produced a range of exciting 
games, exacting business and 
useful household software. 

The Biggest Range Available 

Acornsoft software ranges 
from authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISR Striking colour, 
amazing sound effects and powerful 
graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug-in ROMs. 

Free Brochures 

Just clip the coupon or write to 
us and we will rush our catalogue 
absolutely free. Can't wait for the post 




ring 01-930 1614 

now! Don't delay — 

do it today. Let Acornsoft help you 

get the best from our machine and 

open the doors to your imagination 

Acornsoft and Atom arc registered 

trade marks of Acorn Computers Ltd. 

^coRNsen 

4A Market Hill. 
CAMBRIDGE CB2 3NJ. 



flDVERTcIRE 

HJO0 Micro 32K 

Xanadu Adventure 

You've never played an Adventure like this before ! 
You can play it as a normal one-player Adventure or you 
play it with someone else. With two players you take it in 
turns to explore. Each player buys his provisions and 
weapons, and then you can explore, making (and breaking) 
an alliance as you wish. As allies, you explore together 
and your combined strength helps you in fights with 
monsters. If you're not allies, you can fight one another 
and steal each other's treasures and artifacts. 

Explore the caves and castle of Xanadu: over 100 
locations, lots of treasures and monsters, in different 
places each time you play. High speed save and restore. 
Written in assembler, with highly compressed data for a 
really big and difficult Adventure. 

£7.75 1 200 bau d cassette. 300 baud avail able on request. 
Acorn Atom 12K 

Atom Adventure 

A traditional Adventure in caves and a castle. A best-seller 
from Hopesoft for 15 months. Now only £5.75. 

Pirate Island 

Can you get your treasure back to your ship ? Beware of 

the crocodile and the natives ! Don't dig for treasure till 

you've read the map ! 

"An excellent piece of software": 

Computer & Video Games. £6.75 

HOPESOFT 

Hope Cottage, Winterboume.Newfaury.Berfcs RG16 8BB 
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SPACE ADVENTURE (Mod. 1) Machine Code - 131K) 
Our best selll-vg (Mm for the Atom now pa-wr ltU sfi and 
enhanced for the BBC. Intriguma mixture of Space 
Invaders, Mair sod Adventure. All In one name. 
MIDDLE KINCDOM (Mode 7) Bisk; t Machine Code. 
Origin*! real time adventure with over 300 room* to find 
and explore. Fight (or avoid! I the many different 
monsters and retrieve the 10 treasures of Hylem. 
Choose from t different characters end scenarios. 

SPACE INVADERS (Mode SI Machine Code. 

Feit action, full-feature version of this popular game. 

Outstanding high resolution colour graphics plus sound. 

REVERSI and CQMOKO (Mode 51 Machine Cod*. 
/ Response time under one second for the first 3 levels. 
Many features including graphic board, problem solving, 
etc. Both games are very absorbing and challenging. 

GAMES TAPE I (Mode i) Machine Code. 

Moving Wall Breakout. Snake and Hunt are fast moving 

addictive games, very colourful, three quality games 
for the price of one. 

MICRO WAN (Mod* 21 Machine Code - (32K| 

Fast moving, excellent colour graphics with sound. 

" • NEW • PRO WORD ttferd PrtKcttor) Package only 
Written to machine code for speed and versatility . 
Easy to esc wtlh full on -screen- editing and iusUfie- 
; alien (more useful ond poiterful than a text editor), 
inter!. delete, move, copy, voricb/c fob letting, margins^ 
p^rolus many more features. Comp/ete with instruction 
manual. SAE for further details . 

All programs supplied on quality C-1S cassettes. All 
r prices are inclusive, no extras. 8uy any two cassettes , 
|anddeduc! fi from total. SAE for Catalogue. 

A\\Mn\ software also available. Space Adventure 
Llnvaders. Air Strike Only C* each. SAE for details of 
[our full rang*. 



PRO SOFTWARE 



muss 



□BSBSOiJEESlolEn 

®s®an[G]BB[M)(2][Ei[i!SLN] 

aaD DBtAiriT ainmrvimnnn 

MAIL ORDER ONLY ] 
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STAR 
SOCCER 




* 



AN EXCITING NEW GAME 
FOR THE ZX81 (16K) 

ALL THE ACTION OF REAL FOOTBALL 
PASS - SHOOT - DRIBBLE - TACKLE 
CORNERS - FREE KICKS - THROW-INS 

YOU PLAN THE MOVES - SEE THE PLAY 
IN HIGH SPEED GRAPHICS 

MATCHES BETWEEN 12 TOP CLUB SIDES 
AND 12 *STAR* WORLD CUP SQUADS 

MORE THAN AN ARCADE GAME 
MORE THAN A SIMULATION 



'A truly original and absorbing game' 

ONLY £5.95 

Please make cheques and postal orders payable to: 

Watson (Software (Services Ltd. 

1 , Ivy Cottages, Long Road West. Dedham. Essex C07 6EL 
Allow 14 days for delivery 



SOFTWARE HOUSES, 
WHOLESALERS, DEALERS 



WE MANUFACTURE 



DUPLICATING -Need 50-50,000 
Program Copies within 10 days? 

Short-run in-cassette copying, high-speed volume 

duplicating, with on-cassette body printing, labelling, 

over- wrapping, blister-carding etc. And YES - we 

verify our work - methodically. 

BLANKS - Need any length blank 
cassette for copying or re-sale? 

We manufacture tapes in bulk, with or without boxes, 

as well as our own fully-packaged standard length 

products. 

We use high quality batch certified HM-1 260 tape, for 
error-free copies. 

Please ring or write to Nigel Boyle today for full details - all 
enquiries and material treated in the strictest confidence. 

Phone Write to 

01 223 5955 EtlBI Magnetics yc 

Free post 

or.li. ^ ^ London SW112BR 

BIBi Magnetics Limited, 

101/105 Plough Road. London. SWi 1 2BJ 



A TOTALLY NEW AND ORIGINAL GAME 

FROM SOFTWARE FARM 

FOR 16K ZX81 . ___;. 



~% 



YOUR MISSION 

To penetrate the Witches Defences, Enter 
her Cavern and Destroy her wicked Heart 



THE WITCHES DEFENCES 



STALAGMITES AND STALACTITES which grow across your path. 

Blast a way through with your Lazer Cannon (but 'beware — a surprise 

is in store fore you!). 

VOLCANOES to get past alive — if you can! — an ever increasing 

amount of white-hot Larva to avoid the closer you get to the witches 

cavern. 

VAMPIRE BATS that cling to your ship, making your controls sluggish 

and finally (if you are not careful) dragging you down to your 

destruction. 

CAVE-INS should you hit the side of the cave with your Lazer Cannon 

or Bomb, part of the roof will cave-in on you — the greater the 

landslides to avoid each time!. 

THE NEARER you get to the Witches Cavern, the more of her Defences 

she will throw at you at once. Should you survive all of them (highly 

unlikely! then you must contend with the Witch herself! Avoid being 

turned to stone by her spells while attempting to destroy her wicked 

Heart!. 

• 1 or 2 Players 
'Written entirely in Machine Code 'Mystery Score positions to bomb 
* Hall of Fame * 5 Skill Levels 

DESTINED TO BECOME A CLASSIC! 




5f 



AND ONLY £5.95 

THE SOFTWARE FARM 
CBAtGO FARM, BOTANY BAY, TINTERN, GWENT 



% 



EDUCATIONAL COMPUTING 

on the 



Suit 
children 
ages 5- 1 



ZX81 



No comparaMe 
collection 
offers so much 
fot so Utile 



authorities 



strongly 
^•commended by 

educational | Fifty high-quality programs to turn your ZX81 
j or Spectrum into a powerful educational tool. 

And you don't eV#n n«ad to lino* programming. 
Thmtm mro cJtsr instructions tnd plenty or tips 
4 •oVfce- Designed to go beyond drill A practice 
the promote learning through Infraction A oVicotwy. 

Includes - 



TORTOISE 
A simplified 
version of the 
famous Turtle 
programme 

CODED MISSILE 



SPECTRUM 



Creative use 
graphics 




Many innovative 
ideas 

Fully documented 

Includes many 
g8mes 



Combines the 
fun of arcade 
games with 
learning 

£5 95 only 

paperback 110 pages 
plus Spectrum supplement 

Graph-plotter • Histogram • Simon-spell • Skfctchtward • Times-table • Sets 
Senes-qui; • XY- coordinates • Count • Equations • Areas • Guess -a -Volume 
Angles • Upstairs -Downstairs • Musk -notes • See saw • Wipe-out • Spell 
Temperature • Clock • Money • Snake 
Mastermind • Number ■ shoot • +26 more 

I j Q J Please send me copies Educates 501 

IEDUCARE I enclose cheque/postal order for £ ■ 
139a Sloane St , Name | 



EDUCARE 



Let your child benefit early - Send now 
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PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 

No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 (yes 100!) times faster than the equivalent 
programs written in ZX SPECTRUM BASIC. For example, a 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a program 
which does the same thing in 0.6 seconds! 

NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
schools and universities. 

NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 

NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report - by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 

Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years - 
you will find it to be powerful, flexible and very easy to use. 

To top it all, we are offering the package (which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM ufers at an 
INCREDIBLE price of: 

ONLY £25 INCLUSIVE 

Write for more details TOD A Y to: 

ISQFT 



wm 



60 Hallem Moor 
Liden SKIKDOH 

SK3 6LS 



Tel. 10793) 26616 (Answering machine) 



CRYSTAL MACHINE CODE 
- TILITY PACKAGES 



MONITOR AND DISASSEMBLER: This powerful utility features ail standard monitor 
functions plus many cxtia routine* designed by programmers lor programmers to make 
this the only monitor you'll ever need. Including one touch 'keyword' entry, block print, 
tabulate, copy and verify, stringfind. run with breakpoints, jump relative calculator, 
Hex/Decimal inter con version, assign to, display and alter CPU registers, a full editor and 
morel (ZX 61 LOAD and SAVE at 3 limes normal speed! Runs in 4K on the ZXai and 
ZX Spectrum I16K or 48K). 

ZEUS SPECTRUM ASSEMBLER: Zeus is a high speed 2 pass assembler for the 48K 
machine developed from the tried and tested Nascom package. Operating on ALL of 
Zilog's Z80 mneumonics the assembler includes many useful facilities, notably a superb 
onscreen editor, auto-fine numbering and full symbol table listing. Included in the 
package is a self contained monitor with routines enabling you co look through and 
modify memory. 

These essential aids for the serious programmer come with their own detailed instruction 
manual for £8,95 each or just £14.96 the pair. 



CRYSTAL GAMES PACKAGES 

MERCHANT OF VENUS (ZX-81 + 16KI: This absorbing graphics game combines the 
skill of 'Lunar Lander' as you pilot your freighter above the spaceports of Venus with the 
market strategy ol 'Stock Market' as you wheel and deal in Cyborgs, Robodronos and 
much more! But beware — maintaining your ship is expensive and poor landings will 
cost you heavily in repairs. Start trading today for only £6.95. 

IK GAMES TAPE: Simply the ultimate in IK programs: 4 flicker free graphics games all 
with onscreen plus a challenging punle to solve. Includes Astrovoirt. Bomber, Super 
Slalom. Invaders and Dungeon Quest. All 100% machine code for super-smooth, super- 
fast action' Great value at just £4.95. 

Send sao. for our latest catalogue detailing these and much more ZX software 
Please add £0.50 p&p and make cheques POs etc. payable to: 

CRYSTAL COMPUTING 

50 Charles Close, Wroxham, 

Norwich NR12 8TU 



Deafer enquiries welcome. Good royalties paid for good software. 



IF YOU WANT: 

*The Latest News on the BBC Micro 
*Top Quality Programs 
*Useful Hints and Tips 

* Honest Reviews 
independent Opinions 
*Local User Group Information 

* Members Special Offers 



THEN YOU NEED: 




ATTENTION DRAGON OWNERS 

S.W. Winter announce the launch of their 
exclusive new range of Dragon software 



THE RING OF DARKNESS 

The first fully hi-res graphic adventure game for the Dragon. You 

create your own character and set off across an enchanted land, 

entering towns to buy essential goods and daring the depths of 

vast, monster filled 3D dungeons. Time and experience will lead 

you to discover the secret quest, if you survive. SAVE GAME 

FACILITY. 

£10.00 

DRAGON TREK 

An advanced Star Trek game in hi-res colour. Mixed text and 
graphics, moving klingons, 5 skill levels, onboard computer and 
REAL TIME INTERACTION will have you zapping klingons till 
stardate 2475. 

£6.99 

ARTISTS DESIGNER 

Use the Dragon's powerful hires graphics in a truly artistic 

manner. Moving screen cursor, cassette save function and slide 

show. 

£5.99 

THE MINSTREL 

A graphic music sheet and standard musical notation allow you to 
compose masterpieces and save them on cassette. 
ENTERTAINING and EDUCATIONAL. 

£5.99 

PEPPER'S BASIC GAMES - VOLUMES 1 & 2 

A wide selection of entertaining, educating games by Sol Pepper, 

written in Dragon Basic so you can LIST & LEARN. 

£5.99 each volume 



Prices include P&P. 

Make cheques/ POs payable to 

S.W. WINTER & CO. LTD. 

101 Westminster Bridge Road, 

London SE1 

Telephone: 01-928 5945 or 01-633 9611 

DRAGON 32s IN STOCK NOW £173.00 + VAT. 
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mON* SPECTRUM ZX81 

*** SEVERN SOFTWARE 




• GRAIL I16K fct 48K SPECTRUM) 

Exciting new graphic adventure. Where in the 1000 rooms is the Holy Grail! 
Gather armour and wvapons to fight Dragons. Ores. Wolves, find Gold and 
Precious Stones to buy strength potions from a Trader. Stairways to all 10 levels. 
Where will the Warp take you to? If you lose, you can watch yourself bleed to 
death' Full M/C sound effects and Save Game facility £4,95ine. 

AlioZXHl 16K version £4.45 inc. 

• MINES OF MORIA I48K SPECTRUM) 

A challenging adventure set tn the Mines of Moria. Collect as much treasure as 
you can but if you can't remember your route you may never get out* Full graphic 
disolay of each location . Save Game and Reset facilities. £5.96 inc . 

AlioZX8l-1$Kvws*n £4.95 inc. 

• SNAPPER (16K-ZX81) 

Fast M/C action. Avoid the Snappers and stay alive! Features onscreen scoring 
and automatic restart . £3.75 inc 

• 1K ZX81 owners-send for our list of Fast M/C Games (s.a.e. please). 

• STATISTICS <16K h 48K SPECTRUM) 

Powerful Statistics Package. Menu -Driven. Features Means. Standard 
Deviations, True Linear Regression, Pearsons Coefficient of Correlation 
Extensive Data Editing routines. Full Graphic display of data and regression lines. 
Saves named data files. Supports ZX Printer £6.95 inc. 

AboZXei 16K version £6.45 inc. 

• THE M/C MANUAL 

Easy to use (can be used by the absolute begmner). Fully detailed u jioc to Z80 Op 
Codes and M/C Programming. Convenient A4 fornat. FuUy documented tables 
of codes, displacements and number conversions. Easy to follow diagrams and 
routinvs throughout. , 

des;gn«d to use not jus! to read. £2.95mc. 

• Send S.A.E. for full list and prices for Spectrum and 2X81 software. 

• Cheques- P. Os to; 

SEVERN SOFTWARE 

5, SCHOOL CRESCENT, LYDNEY, 

GLOS GL 15 5TA 

'We Guarantee to replace at once any cassette sold by us that fails to load on receipt. 



womfut/j&v&rwuiin, 



BBC - ACORN ATOM - VIC 20 



BBC SOFTWARE 

GOLFtfor Model B) 6£S50 

Full colour version with fair-way. fees, green, bunker etc. Club selection and strength of 
snot Stroke by stroke display. 

GUZZLER (for Model B) £5.50 

Arcade style game including full colour and sound effects. 

COPTER FIGHT (for Model 8) £5.50 

Desert battlefield with convoy subjected to aerial anact 

GAMES PACK 1 (for Mode) A) £5.50 

Three games simulating motor racing, a sea battle and motor cycling stunts (Silverstone. 
Midway and Stuntmanl 

VIC 20 SOFTWARE 

MAZMEGOLO (3K or 8K expansion) £4.95 

Guide your intrepid explorer through the marble halls avoiding monsters and pillars to 
collect the gold bags. 

MUDBATH(3Kor8Kexpans>onl £4.95 

A mother's work is never done. Catch the washing as it falls from the washing line 
towards the muddy puddles. 

ACORN ATOM SOFTWARE 

GOLF (for 12K + 12K Atom) £4.95 

Select your club, drive from the toe and see a map of the hold. Stroke by stroke display. 
9 hole course, score card and comparison with par. Built in problems of slicing, bunker 
shots etc . 

DETECTIVE (for 12K+ 12K Atom) £4.95 

Search i he old manor house for clues to the murder. Plan of the rooms and red herrings 
galore. Record your information on the sheets provided and find the killer. A classic 
whoounnit, 

GUZZLER (for 12K ♦ I2K Atom) £4.95 

Version of the classic arcade game. Full sound and graphics effect*. 

NOTE: AJ! prices arc fully inclusive (postage, packing etc.) Send a chectue or postal 

order mo cash) with your order to. 

(Remember to include your NAME & ADDRESS) 



COMPUTERSM1TH 

40 Greenfields Avenue, Bromborough, 

Wirral, Merseyside, L62 6DD. 




Professionally Written and Produced 
Software for the Home Computer 
From M. E. Evans the author of the highly 
acclaimed 3D MONSTER MAZE and 
3D DEFENDER for the 2X81 comes TWO 
GAMES FOR THE SPECTRUM 



3D TUNNEL 

U6K & 48K versions on one tape) 

What lies down in the depths of the 
TUNNEL? Flying bats, leaping toads, 
spiders*, and rats" maybe. Perhaps 
more! You will have to avoid the walls 
of the TUNNEL as it weaves up & 
down and side to side to find out. All 
in 3D of course (" not in 16K version). 

ESCAPE (runs in 16K) 

Can you ESCAPE from the maze 
inhabited by 5 hunting Dinosaurs, 
including a Pteranodon that soars over 
the maze to swoop down on you. 
"One of the best and most original 
games we have seen for the 
SPECTRUM so far" SINCLAIR USER. 

Trade enquiries welcome at address below 



Available 
mid-Jan. 




NEW GENERATION SOFTWARE 

FREEPOST (BS3433) Oldland Common, BRISTOL BS15 6BR 

(no stamp required in UK) 

or for INSTANT CREDIT CARD sales ring 01 930 9232 

s.a.e. with enquiries please. 



Please send me off 3D TUNNEL/ off ESCAPE. 

at £4.95 each (inc p&p and VAT). I enclose cheque/ P.O. 

Mr/Mrs/ Miss 

Address 



..post code. 



YC01 



SUTTON HOME 
COMPUTER FAIR '83 

at THE CENTRAL LIBRARY 

ST. NICHOLAS WAY, 

SUTTON, SURREY. 

THURS 20TH JAN 9.30-8PM 

FRI 21st JAN 9.30-8PM 

SAT 22ND JAN 9.30-5PM 

Fun for all the family: 

Computers: Magazines: Books 

Programs: Add-ons: Club Stalls: 

DON'T MISS IT: 

ADMISSION FREE 

TRADE ENQUIRIES - 01-661 5027 
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SOFTWARE 

Software for the BBC Computer "b 

Model B only 2 

ALPHABETA A complete Word Processing Package with § 
instantaneous response. Features include automatic wrapround, 2 
insert, delete, over-write, title centring, tabs, merging and other = 
editing facilities. Up to 224 lines of 80 characters can be produced. E 
For longer documents editing between files is possible. Price S 
includes a manual and labels for the red keys £28.50 = 

BILLIARDS This isa game of skill and cunning. Key in the direction, s 
pace and backspin on your cue ball and watch the result. The S 
computer does the rest £8.50 S 

TESS Are you bursting with imagination or flare for graphic 3; 
designing or just wanting a completely different type of program? 5 
TESS is for you. Design a shape, choose colours, pattern and z 
size, then watch the screen fill with copies of your design inter- 3 
locking together. Animations are possible, the tape includes an 3 
example £8.50 3 

Model A or B (Family games with sound and colour) j= 

SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer 5 
bouncesinsideablueboxandreboundsoff a hiddenshape. Canyou pj 
identify the shape before your opponent. The RACE is between a || 
hareand a tortoise. First one to the flowers wins £5.50 ~j 

SIGNALS and MAGIC Make up sums to reveal a hidden shape. 3J 
Guess the shape to get bonus points. Complete a magic square to g 
get promoted and hear the fanfare. The higher your rank, the better 

the fanfare. 3 levels of difficulty £5.50 

Prices include cased cassette, instructions, postage etc. 
Please send orders and cheques/ PO/Transcash (No. 614 131 707) 

to: 

H&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE. 

For further information please send S.A.E. 

fttHHIfHHiHtHiH8}»tHt»»UH»ttti»»HHHHtiHHtmHTTt»WtntrHtiHHHtttHfl 



EDUCATIONAL SOFTWARE ZX81 (16K) 
AND SPECTRUM (48K) 



INTERMEDIATE MATHS t: 6 teach and tost programs. Lor>fl Multiplication, Long 
Division, Highest Common Factor , Lowest Common Multiple. Fractions 1 < + & — I, 
Fractions 2 (X&- 1. 



INTERMEDIATE MATHS 2; 6 loach and test programs. Areas, Perimeters. Simple 
Equations. Percentages, Sets. Venn Diagrams. 



f WTERMEDIATE ENGUSH 1: Meanings 1. Meanings 2 [harder!. Parts of Speech. Proverbs. 
Similes, Anagrams. 



INTERMEDIATE ENGLISH 2 Idioms. Opposes 1, Onposites 2 (harder). Group 
Terms. Odd Word Out. Spellings. 



* "0" LEVU raWCH REVISION; 3 teach and test Grammar programs, plus 3 comprehensive 
Vocabulary programs. 



• "CT UVU. MATHS REVISION: 1 teach and test program, plus 2 programs using generaled 
question from the "0" level syllabus. 



PRIMABV MUTHMETIC: Add, Subtract. Multiply and Divide. Numbws are in large sire type. 
3 levels. Enter the answer wish units first. 



» EDUCATIONAL QUIZ 4 programs for the family. Questions on General Knowledge. 
Reasoning. English and Maths. AH questions use RND function. 



Mark your order ZXSt or Spectrum. Cassettes marked * are not yet available lor the 
Spectrum, f Intermediate English t is also available for the I6K Spectrum. 
C4.50 per cassette, or send s.a.e. for cataiogue to: — 

ROSE CASSETTES 

148 Widney Lane, Solihull, 

West Midlands LB91 3LH 

Our software has received good reviews in "Your Computer", "Educational Computing" 
and "Sinclair User" and rs included in the MUSE Library of educational software. 



JOYSTICKS 



• 





ZX Spectrum /ZX81 



FOR ONE JOYSTICK AND 
INTERFACE MODULE 



BUILT, TESTED & READY FOR USE 



* NO SOLDERING, interface module plugs into rear 
connector between ZX and Ram Pack, Printer etc. 

* NO SPECIAL PROGRAMMING, Joystick I simulates 
cursor movement keys S to 8 through interface module. 

* IMMEDIATELY COMPATIBLE WITH ALL SOFTWARE 

using the arrow keys for movement. 

* TWO JOYSTICKS connect via one interface module. 

* EIGHT DIRECTION, SELF CENTRALISING ACTION 
with integral 'FIRE' button. 

* FREE 'VIDEO GRAFFITI* program &. full instructions. 
IMPORTANT: Use will not invalidate your Sinclair guarantee. 



FROM: MR/MRS/MISS 



ADDRESS 



SEND C.W.O. To: A.G.F. HARDWARE, Dept. YCR, 
26 Van Gogh Place, Bognor Regis, West Sussex P022 9BY 



QTY ITEM 



JOYSTICK 



INTERFACE MODULE 



ZX Spectrum □ ZX81 □Please tick 



ITEM PRICE 



7.54 



15.96 



FINALTOTAL 



TOTAL 



INTERNATIONAL CHALLENGE 
* * * VIC ZO * * * 

A programme for your unexpanded Vic 20 



* • * £.23 ♦ * * 

After 25,000 attempts in Swedea 2.23 is the record 
Can you beat it and become the international master? 

• • * RUSH * * * 

We have specially imported 1.000 copies of this new and 

original game, which will challenge your memory. Every split 

second is vital when you are chasing that elusive 2.23 record. 

And now we challenge you to take on the Swedes at their own 

game, but in English of course! 

* * • BEAT THE RUSH * • * 

Send £6.60 now to; CTS 8, Unit 1, Endeavour Works, 

73a Shenley Road, Borehamwood, Herts. 

Cheques/PO payable to KINGFISHER COMPUTER PROGRAMMES 

The price includes VAT and POT and official entry forms for this 

unique international challenge. 

* • * P.S. * • * 

Oh yes! When you've beaten the record there are three further 

levels of play, to really test your memory, and each with its own 

record to break 

* * * P.F.S. * * * 

And there's a free programme for every 25th order received. 
So don't delay, send today and you could become 
the new European • ■ • RUSH • « • Champion. 



KINGFISHER/CTS 



INTERNATIONAL 
COOPERATION 
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HILDERBAY 



SPECTRUM SOFTWARE (48K) 
PAYROLL (50 employees, all tax codes, pay levels, Nl 
contributions; Hourly, weekly, monthly; payslips, summary of 
payments; Very easy to use; Amendments to employee details 
very easy right up to the last minute; Can also compute gross pay & 
deductions from net pay). £2 5 

STOCK CONTROL (typically 1 500 stock lines; prints list of all 
lines, or lines with given codes, or understocked lines; locate-by- 
name/add/delete stock line in under two seconds, prints values of 
stock. Program loads in one minute, data in less than three). £2 5 

GOLD our best-selling adventure game, now available on the 
Spectrum! C8 

ZX 81 SOFTWARE (16 48K) 

BEAMSCAN Computers bending moment and shear force diagrams for a simply 

supported beam with 1 -99 point, uniform, and uniformly lapered loads. £25. 

TIME LEDGER for up to 1 7 employees. 200 clients A great time-saver' £15 

OPT1MAX. A powerful linear optimisation program. Up to 7 5 variables, •-. .■=. > 

constraints. £40 

PAYROLL. Similar to the Spectrum version, but 30 employees. £25 

STOCK CONTROL about 400stock lines in 16K.2OO0m48K! £25 

CRITICAL PATH ANALYSIS. Enter & solve 500-aclivny network in 16K. Edit 

durations & costs. 8> repeat f 1 5 

BUDGET. Keeps track of expenses & compares them with budget. 50 headings, 1 2 

months (I) or 1 2 categories (I I) C 15 (or budget I & II (together) 

FINANCIAL PACK I, Contains three programs- MORTGAG E. LOAN, VAT £8 

GOLD. A tantalising adventure game* C6 

Do your programs load from tape first time, ever/ 
time? If not, you need . . . 

(1) THE MICROCOMPUTER USER'S BOOK OF TAPE 
RECORDING by Hilderbay Ltd. 

Contents: 

PART I (for everybody; the 'how to' part): 

fc How your system should work 

■^choosing a tape recorder 

■y testing and adjusting your tape recorder 

#keeping your recorder in good 

condition 

•*the selection and care of tapes 

■H-making reliable recordings 

^-loading 'difficult" tapes 

^useful accessories. 
PART II {more for enthusiasts; the why' part): 

■y how a tape recorder works 

* computer cassette interface waveforms 

■y stereo heads, azimuth angle error 

-y miscellaneous tape problems. 

Price E3. 1 5 incl postage; C2.90 from bookshops. Or ask for it at 
your library. 

(2) T EST AN D ALI GNM ENT CASSETTE: a precision accessory 
which enables you to set up the azimuth angle of your cassette 
recorder head accurately using only a small screwdriver! Azimuth 
error is one of the commonest causes of tape troubles. With full 
instructions. £4.90. 

(3) LOADING AID: if your recorder is basically OK, but you have 
trouble getting the playback level right with tapes from different 
sources, you need our Loading Aid! Also suitable for checking the 
quality of tapes, detecting and (sometimes) compensating 

for dropouts, etc. With full instructions and hints on tape use. 
£5.95 

(4) TAPE RECORDER aligned and tested for computer use. A 
Simple, but satisfactory, machine. £22 + £2 postage 

(All products suitable for most computers) 

SPECIALTAPE OFFER! 

Book + alignment cassette + loading aid for £ 1 1 .90! 

Free program (ZX 81 or Spectrum) with all orders of £22 or over postmarked 
before 1 February 1 

All pneos include VAT. Everything post free unless stated otherwise COD orders £2 
extra. Access orders accepted by telephone. 

Hilderbay Ltd 

Professional Software 

8 ' 10 Parkway 

Regents Park 

London NWl /A A Since 1979 

Tel: 01 485 1059 Tix: 22870 We have 20 years experience in computers 



«■ 



Why should games players have all the fun? 

SUPERPLAN FROM 
VIDEO SOFTWARE LTD 

For 48K ZX Spectrum 
We take ZX computers seriously 

Serious software which you will enjoy using 



With SUPERPLAN you can put 
your ZX Spectrum to serious use 
in the home, school, club or small 
business. 

Create and update an analysis 
sheet or spreadsheet within the 
Spectrum's 48K RAM. 

Save the chart on cassette. View it 
using the TV screen as a window. 
Update it from the keyboard. Print 
it on your ZX printer (optional). 

We have delayed advertising this 
product until now to ensure 

availability. 



• Machine coded scrolling with 
user variable windows. 

• Binary coded decimal arithmetic 
(BCD). 

• Variable column width. 

• Up to 52 columns. 

• Chart capacity exceeds 40000 
digits. 

• Full colour display. 

• "Flashing box" positioning under 
keyboard control. 

• Arithmetic functions + - " / % 
(and one or two more). 

• Audit trail of all entries. 



?b VIDEO 

\dS SOFTWARE LIMITED 

Stone Lane, Kinver, 
Stourbridge, 
West Midlands, 

Tel: 038-483 2462. 



SUPERPLAN. The complete do-it- 
yourself analysis chart generator 
and processor. €12. 

SUPERPACK 1. Four ready-made 
charts for business — sales 
daybook, purchase daybook, cash 
book and petty cash book. 
Complete with SUPERPLAN 
processor but without the 
generator. £7. 



SAE for data sheet. 

Cash with order for immediate delivery- Prices include VAT, P. & P. 



Christmas space act/on with . . . 

SPECTRUM 

STORM-FIGHTERS 

. . . explosive machine code thrills 

They come from deepest space. 

An alien fleet whose skill is matched only by its ruthlossness. 

They hide and manoeuvre in the cover of asteroid clouds . . . 
showers of cosmic rubble that spell death on collision to the 
commander of the lone space ship that protects Earth. 

You are that commander. 

Your weapon is a twin firing laser canon. Double bolts of pure 
energy that mean instant annihilation to on-target aliens. It's 
responsive. It's fast. But only as fast as you are. 

In one of the toughest challenges available for your Spectrum 
your mission is to destroy the aliens and avoid the asteroids 
before they destroy you. 

Put yourself at the controls. On the thrilling edge of adventure 
... the STORM-FIGHTERS await you. 

All machine code action . . . full colour graphics . . . full sound 
sync . . . progressive difficulty . . . comprehensive scoring . . . 
high value mother-ship . . . runs automatically on both 16K and 
48K models: 

Available on quality cassette at £4.95 (post free in U.K.) from 

John Prince 

29 Brook Avenue, Levenshulme 

Manchester M19 
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NMRHSING 



From the February issue. Your Computer — Britain's 
largest selling home computer magazine is to 
introduce a classified advertisement section. 

The introduction of this section opens up a new and 
exciting opportunity for advertisers to regularly, 
effectively and economically sell their products and 
services to the largest audience of potential customers 
offered by any home computer magazine. 

It also provides an excellent "shop window'-^or 
private advertisers who wish to buy, sell or exchange 
equipment with other enthusiast readers of 
Your Computer. 

To place a classified advertisement in Your Computer, 
simply complete and return the order form below. 



mm 



CLASSIFIED 



ORDER FORM 



Classified Rates 

Linage 30p per word (Mm 15 words) — 

prepayable 

tjnage advertisers should complete the form 

provided in BL OCK CAPITALS. Phone number 

counts ss 2 words. Name and address to be 

p.vd for it used in advertisement Box Number 

if rtoutred •$ C3.00extra. 

Display - rates per sec (Min 2scc) 



One insertion 
Three Insertions 
Six Insertions 
Twelve Insertions 



£7.00 
£6.70 
£4.50 

16 CO 



Display advertisers should provide separate 
copy and preferably reserve space by phone 
101-66 1 30311 

Method of Payment 

Cheques etc. should be made payable 
to IPC Business Press Limited and 
crossed "& Co" I enclose herewith 
chequeiPOfor 



Please debit my AccessViso Barclay 
Cofd'Amencon Express Diners Club Int; 
.as below 



Please insert the following advertisement in Your Computer Classified Section 



LINAGE 



£4.50 



£6.00 



£7.50 



£9.00 



£10.50 



£12.00 



£13.50 



£15.00 




Jt *» 



CO] 



No. of insertions required F ~| Box No. required YES/NO 



m 



NAME (Please include initials,. 
ADDRESS 



SIGNATURt 



»OSt to: 

Cutout the order form and return 
together with your remittance lo: 
Classiiied Department. Your Computer, 
Room H211, Quadrant House. The 
Quadrant, Sutton. Surrey SM2 SAS. 
(01) 611 3031 



Payment by credit card please state address card is registered 
Daytimetel. no 



THIS FORM SHOULD BE RETURNED BY JANUARY 10. FOR FEBRUARY ISSUE PUBLICATION 
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SINCLAIR 
COMPUTERS 




UK prices are shown first. The bracketed prices are c»port prices which include insured 

air- mail postage to an the countries Ol Europe including Norway, Sweden, Finland and 

Denmark. For overseas customers outside Europe an extra £5 postage per item is 

charged. 

«81 1743.43 (C52). ix printer £52.13 l£61). zx spectrum 16K £152 (£160). ix spectrum 48K 

£202 (£210). « microdrive n/a In/a), ix rs232 n/a (n.'a). 5 printer rolls £10.43 (£161. 

Ram packs:- 16K £26.04 (£311. 32K £39 (£41). S6K £4$ l£SU. 

DRAGON 32 £173 
COMMODORE COMPUTERS 

Commodore 64 £299 Vic 20 £130. Krt to allow the use of an ordinary cassette recorder 

£6. Vic 20 cassette recorder £36.60. High resolution graphics £27.95. We stock most 

accessories. 

GENIE COMPUTERS 

New colour Game £173,60. 16K ram card £44. Light penf 15, Accessories (or Gente 1 and 

Genie ?:» EG3014 32K £189. Disc drives single £199. dual £369. Double density 

converter f72. High resolution graphics £82. Printer interface £36- 

UK101 AND SUPERBOARD 

37 x 48 display expansion kits UK101 £9. Series 1 Superboard £14. 32K memory 
expansion board £60. Cegmon £22.50. Word processor prog £10. Centronics interface kit 
£10. Cased disc drives with DOS single £275, double £415. Stand atone floppy disc 
controller £85. 




PRINTERS 

Buy any of the below and get a free interface kit and word processor program for UK101 
or Superboard. Epson MX80FT3 £330. Epson MX80T3 £310. Epson MX100/3 £429. 
Seikoshn GP100A £189. OKI Microline 80 £235. OKI Microline 82A £333 OKI Mic.rol.n..- 
83 A £446. OKI Microline 84A £742. 

5V POWER KITS 

Fully stabilised 5V computer and TTL power kits. 1.5A £7,83, 3A f 17.17. 6A £20.87. 

SHARP COMPUTERS 

We can supply Epson MX80 and MX100 printers to run direct from the MZ80K li.'o box 

not needed) for £39 plus printer price. We also specialise in interfacing printers to the 

MZ80K, MZ80A and MZ80H both with aid without the i/o box. 

SWANLEY ELECTRONICS 

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ. 

Tel: Swanley (0322) 64851 

Postage CI on Sinclair products (UK!, £3.50 on other computers, F4.S0 on printers ami 
50p on other orders. Please »dd VAT to all prices. Official credit and overseas orders 

welcome. 




From Warp 
Factor Eight 



Lift-off into 

'83 with HI-STAK 

• makes your computing easier, faster, 
more reliable, less exhausting and simply 
more enjoyable. 

• angles your computer neatly to the 
correct ergonomic position for the most 
efficient keyboard operation 

• provides extra ventilation for hot ZXSl's 
and Spectrums. 

• instantly applied. 

• styled for '83, adds that professional look 
to your set up. 

• precision injection moulded in quality 
ABS. non scratch - non slip base. 




ZX81 

SPECTRUM 

VIC20 

TRS80 

NEW BRAIN 

JUPITER ACE 

Etc. 



Order form. Please send me HI-STAK set(s) (at £3,95 per 

set). I enclose cheque/P.O. for, 



Name 



Address 



Post code 



To Warp Factor Eight, Dept. YC. 

6 Pelham Road, Braughing, Ware, Herts. SG1 1 2QU. 



Battle of Britain 

By Microgame Simulations for the Spectrum 

One day in summer, 1940. Reports are coming in of enemy 
bomber squadrons crossing the English coast; target unknown. 

How are you to deploy the nine fighter squandrons under your 
command to intercept the incoming threatl 

British and enemy squadron movements are plotted on a superb 
high resolution secreen map of south east England with 
communications signals presented both visually and in morse 
code. 

Features variable difficulty levels, full control of squadron 
movements, randomly selected targets and bomber routes for 
each game, intelligence reports, refuelling etc. 

A tense game of strategy for one player. 



48K Strategic 
Wargame 




only £5.95 
(inc. p&p) 





mamanber 
dftwoxe 

PRESENTS SOFTWARE FROM THE SOUTH. 

DRAGON: 
STAR TREK 

A full version of this classic game, for the Dragon; features 
Faery Queen, hypcrprobe, time travel, Iraclor beams ;ind 
more! Includes a 16pp Flight manual. 1 Joystick required. 

£6.95* 
WIZARD WAR 

The mighty mages of the Tri-suns strive for supremacy in a 
fearsome battle of skill and strategy! Joysticks required. 

VULCAN NOUGHTS AND CROSSES 

Pit your wits against the Dragon or your friends in this three- 
dimensional game of logic! Also features a zero player 
option. £5.95 

GAMES COMPENDIUM 

A selection of games for all the famity. including Blackjack. 
Donkey Derby, Kingdom, Noughts & Crosses, Lunar 
Lander and Hunt the Wumpus! £6.95 

BBC MODEL B: 
DRAGON RIDER 

Can you destroy the enemies from the sky before your fiery , 
steed runs out of puff £6.95 

TANKS! 

Variable wind and terrain make this exciting two-player { 
game a challenge for everyone £6.95 

All games guaranteed. V.A.T. included in all prices. 
Add £0.50p for p&p. 

Send cheque of P.O. payable 
SA LA MAHDER SOFTWA RE. 
27 Ditchling Rise. E. Sussex. BN1 4QL 
Tel: 0273 686454 

Discount for bulk orders and retail: 
send SAE for catalogue. 

Programmers wanted — 

Good Royalties Paid! _ 

•Special Offer 
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pectrum & Dragon Softwar 



£?. -7,::-. :-..■■ -^^^ 






-A. 



ULTIMATE X- : r ; ■ -> 



GORFinn 



%•*&% 



&f\ 






2^; 



i n v a def s 



\ 



ivST. 



/ 



,/ 



DRAGON 



SEA HARRIER 

FLIGHT 
SIMULATOR 



'% 



■•■' 









4? 4f f 



9> 



C ^ TECH 

SOFTWARE 

l.'iK'ienl 



!*>' 



9* 



An Unbelievable 
Video Game from 
CTeeh. II you 
want th« late-.; in 
SoHwaie then ihfa 
is lor you. 
The Program begins 
with t full colour 
KONG jumping 
across the screen 
causing the stairway 
to till out ol placr!. 
then your nun must 
run up the ladders 
avoiding KONG'S 
Barrel; to rescue 
his girl. 



plus 
Panic Island 



o,' 






v~ 



a?£>, . ffiti* > l 



Q? 



,«. t 



PANIC 

ISLAND 
The Standard 
Panic Program 
has been modified 
to produce 
Panic kljiirf. 
where you must 
'S*' \ bury Monsters 

and hunt lor 
yi)*A buried Treasure., , 
<K' ...belore they 
~\. hunt you. 

■bjlzy 



;v 



A high resolution Colour See Harrier Flight Simulator. 

This program shows you a full colour view of the sky, ground and runway which 

move in 3 dimensions. Using your air speed indicator, artificial horizon and 

compass, all in Hiflos colour in the lower pan of the display, you must bring your 

Sea Harrier into land at Port Stanley runway. 

£5.00 



SPECTRUM 

VIDEO PACK 
includes all of: — 

• POLECAT 
maze video game 

• CITY BOMBER 

• BREAKOUT 

• FRUIT MACHINE 

• LUNAR LANDER 

• CRAZY RACE 
• SUBHUNT 

• MISSILE COMMANDER 

• SPECIAL PRICE 



■ —:■" 



■a 



«&» 



s*r( 



Vv- 



HX £5.00 ,„c! 



O 



FOR ALL 8 



v> n&z: 



fc #r- 



SPECTRUM 






7 16K OR 48K 



BBC 



/ 



// 



ASTRO 
SCRAMBLE SOFTWARE 

£2.95 While stocks last!! 



rw 2 Jf " f €K * Ot 0*«S I li-QO 1M v»i . r/m 
-*. MA.CK1F1CCNT MACHI«£ COtX GAMES Att ON TAPC 



CONTROL TICK. SOMWAIK. IM MABK£T ST. MVOC. CHtSHIM 

FOR THE 16K OR 48K 

SPECTRUM £5-OOi GUflFIGHT 



SCRAMBLE 

KlPflDERS 

GflLflXkflriS 



tf$ 



V 



i§F^fM^ 






0A"l». 



"■nK m 



LUNAR 
LANDER 

£4.00 «e 

EARLY 
WARNING 
£4.00, 



INC 
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MORE IDEAS ThU 
MORE PROGRAMS ThU 



LESS MONEY TH/ 




PROGRAMS FOR EDUCATION, HOME, BUSINESS, AND GAMES - FOI 
SINCLAIR, BBC, RESEARCH MACHINES, APPLE, COMMODORE, 
ACTSIRIUS, TRS-80, IBM, ICL, and more each month. . . 



HOW THE MICRONET 800 SERVICE WORKS: 

Most micros connect by a 
standard DIN plug and 
coaxial cable to an adaptor. 
They're portable, so you can 
use the system wherever you 
put your comput er and 
telephone. 




Simply dial Micronet's number 
and enter your subscriber 
number into the keyboard. A 
'welcome to Micronet' 
messoge appears on the 
screen. 

You're on-line to one of the 
world's largest databases. 



PRESTE 



MICRONET 800s 

thousandsof ideas— packed 
pages - games, education, 
business software, club news 
and information. 



When you have all the information 
you need - or you've finished 
downloading' software to your 
computer's memory - just switch 
off the telephone link at your 
keyboard and replace the receiver. 
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A THINK-TANK. 

A SOFTWARE HOUSE. 

YOU'D EXPECT. 



Whether you bought your computer for 
games, business, or education, you can spend a 
lot of time wondering what to do with it. And then 
spend a lot of money on packaged games and 
applications software. 

NOW you can bring your computer to life - 
economically - by joining the amazing new 
MICRON ET 800 service: a vast database with 
hundreds of FREE games, plus business and 
education software, computer news, special offers 
and 'big prize' opportunities for you to compete 
against the system - and win! 

MICRONET 800 is packed with ideas and 
information. And there's no waiting - you get 
programs straight down the phone line! Updates on 
operating systems. . .school and college programs 



. . . gobble man . . . invaders . . . business 
packages. They're constantly renewed. 
And hundreds of them are free: you simply turn 
on your micro, dial up MICRONET 800 and 
LOAD. 

Sounds expensive? Here's the surprise! 

All you pay for is a low-cost adaptor (in most 
cases just £49) to link your computer to your 
telephone, plus a MICRONET 800 subscription of 
about £1 per week. Then, via your computer and 
telephone line you will be able to access over 
30,000 ideas-packed 'pages' of the MICRONET 
800 service, and call down the software you want 
to your own computer! Look at just a FEW of the 
services already available on Micronet for you to 
call on: 



• Fr»o Telesoftwar* Indexed by subject and by 
name of micro, o huge selection con be loaded 
down onto your computer. 

• Educational Exchange Librory Schools ond 
colleges ore already preparing to display programs 
written by students and teachers, so many con 
benefit from them easily and economically, 

• Applications Guidr-t Quick-reference guide by 
subject ond by mkro name shows you available 
applications software. You can move from the guide 
to further details held on the system if you wish. 

• Demonstrations: Check through the features of 
the software packages that interest you - privately 
and without obligation. Order only if you're sure it's 
what you need. 

• Purchase 'Downloadable' Software. Many 
'telesoftware' programs can be bought from the 
system ond loaded down direct to your micro. But 



don't worry - there's plenty of warning if any 
MICRONET service you're planning to use carries a 
charge. 

• Electronic Mail: A mailbox service on Prestel 
allows you to exchonge messages with other Prestel 
or Micronet users. Messages are held securely ond 
only you can collect them. 

9 Bulletin Board. For an additional subscription you 
can operate your own bulletin board - club news, 
for exomple, like tips, swop-shop for second-hand 
items and so on. 

• Phon»-in If you're away from your computer but 
need to send a message to another Micronet user - 
call the Micronet 800 service by phone and we'll 
send the message for you. 

• Prestel Over 200,000 pages of information on 
British Telecom's established service. Facts and 
advice on fi nonce, business, entertainment, features 



and even direct bookings for travel, holidays, etc. 

• Product and Service Guide: A constantly 
updoted reference source - covering product 
comparisons, software reviews, dealership and price 
details and all the 'best buy' information. 

• Action Adver- Includes features, just like a 
magazine, including jobs and classified ads. If 
you've reod an article that interests you, through 
MICRONET you can find out about the 
manufacturer, the dealers, the prices, ond even 
order the product via your micro! 

• Uier Group News The Amateur Computer Club 
and many others like ALCC, BASUG. ICPUG, TUG, 
TRS 80 UG, will maintain their news and reference 
service on Micronet. 

• Big Prize Games: Micronet offers o range of 
gomes ond quizzes to keep you entertained and 
involved - and there'll be big prizes too! 



SOUNDS FANTASTIC? THAT'S JUST THE START! 



MICRONET 800 is a completely new service 
and we'll be adding to it all the time. Find out 
more about what Micronet 800 has in store for 



you: return this coupon TODAY and we'll send you 
a FREE FACTS FOLDER on Micronet 800 services 
and details of how you can join! 



i 




micr 



Send to: MICRONET 800, Petersham.House, 57a Horton Garden, 
London EC IB IDT. 5 

□ Yes, I am interested in the MICRONET 800 service. Please keep me 
in touch with developments and send me details of the low-cost 
Micronet 800 adaptor. 

□ I am interested in earning money on software I develop for the system. 
I am interested in: Home uses □ Business uses □ Educational uses □ 
Name 



Address. 



IT BRINGS YOUR 
COMPUTER TO LIFE! 



Telephone 



Typeofcomputer_ 
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FULLER MICRO SYSTEMS ADD STYLE, POWER, 

VERSATILITY AND FULL TYPEWRITER KEYBOARD 

OPERATION TO ZX81 AND ZX SPECTRUM! 



.^sS. 




FULLER MEMORY EXPANSION - a massive 
boost for your ZX81 ! 

The basic 2X81 has only 1 K of RAM - now you can add on an 
enormous 16K with our FD 16K Memory Module. FD 16K to 
mount on the back of 2X81 or Fuller Case. 

£24,95 (plus 80pp&p) 

FD 1 6K to fit inside Fuller Case, complete with RAM 

adaptor board £29 .95 (plus 80p p & p) 

FD 64K to fit inside case (incl RAM adaptor board) £69.95 
FD 64K to mount on back of ZX81 or FULLER CASE £64.95 

FULLER SOUND EXPANSION - a superb addition 
to your ZX Spectrum! 

Clear, dynamic sound effects will really enhance your enjoyment 
of the new, exciting programs available for the sensational 2X 
Spectrum. Our new sound box comes complete with leads. 
volume control and loudspeaker. Just plug it into your MIC input, 
and it fits neatly onto the back of the Spectrum in a tough, plastic 
case. 

JUST £6.95(plus80pp&p) 

NEW! Programmable Sound Generator - adds exciting new 
sounds to the Spectrum range. 

ONLY £19.95 (plus80pp&p) 

STOP PRESS! 16K Spectrum owners- upgrade to 
48K with a Fuller Spectrum Upgrade Pack- complete with 
full assembly instructions £34.95 {Inc p & p) 

FULLER ZX Spectrum Software 

So little software is available for the Spectrum, you could count on 
Fuller to be one of the first! Startrek, Flight Simulation and Death 
Star, all in attractively packaged cassette form. 

£5.00 (plus 50p p & p) 



MICRO 

SYSTEMS 




Mail to: FULLER MICRO SYSTEMS, 

The ZX Centre, Sweeting Street, Liverpool 2. 

Telephone: 051-236 6109 



FULLER FD42 SYSTEM - The ideal Christmas 
Gift for ZX81 users! 

The 2X81 is easily Britain's best selling small computer, and now 
costs an incredibly low £49.95. To celebrate this event, we are 
offering our equally popular FD42 system at an even lower price 
than before! It converts your ZX81 into a sturdy, n»on f\c 

attractive and professional unit, NOW ONLY X.£\3 .95 

with full sized typewriter keyboard. (plus £2.50 p & p) 

TS EVEN CHEAPER IN KIT FORM! 

FD42 Keyboard and Case Kit JUST £24.95 

(plus £2.50 

just £1 4.95 



FD42 Keyboard Kit 



(plus 80p p & p) 



OR WHY NOT BUY A COMPLETE SYSTEM! 

If you are not lucky enough to already own a ZX81, 

an FD42 System, including computer, from us. and make an even 

bigger saving! ZX81, FD42 Keyboard and Case with power supply, 

reset switch, leads and manual - True Value £79.95. 

SPECIAL OFFER £69.95<plus £2.50 P & P) 



FULLER FD 
SYSTEM for 
ZX SPECTRU 



Now, the famous FULLER keyboard and case unit has been 
adapted for Britain's fastest selling colour computer - the amazing 
ZX Spectrum! it has the same high standard as the ZX81 unit, a 
tough plastic case encloses the keyboard. Spectrum P.C.B. and 
power supply. The Keyboard has 42 keys including all the 
Spectrum graphic characters printed on to them, the full travel key 
switches have gold plated contacts and guaranteed life of 10 6 
operations. 

ITS SO EASY TO INSTALL! You simply unscrew the ZX P.C.B. 
from its case, screw it to the FD case, and plug in the keyboard. 
No soldering or technical knowledge required. 

$ (9. 95 (plus £250 pap) 

£33.95(plus £2.50 p & p) 




COMPLETE UNIT 



KIT FORM 

SPECTRUM MOTHERBOARD 

Fits inside the Fuller case, allowing expansion to the ZX memory 
and 1/0 facilities. 

2 SLOTS £11 5.95 {plus 80p p & P) 

3 SLOTS £1 9.95 (plus 80p p & p) 

SEPARATE SPECTRUM P.S.U. 

9 volts DC at 2 amps. — _ 

Mains either 1 1 0v or 240v A.C £5 . 95 (plus 80p p & p) 

SPECTRUM PLUG PLANNER 

A useful combination of 9v @ 2 amp power supply and three 13 
amp sockets tor computer and peripherals. Complete with 3 
metres of cable and power jack — A _ 
to fit Spectrum orZX81 t I 0. 95 (plus £1.00 p& p) 

iPlease supply the following items: 



ITEM 


QUANTITY 


PRICE 


POSTAGE 


TOTAL 











































I enclose cheque/p.o. D 

Or, please debit my Access/Barclaycard 

Name 

Address 



No. 



Please send me further details, I enclose S.A.E. O 



Y.C.t.83 



-J& 
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SOFTWARE FOR BBC 
TRS-80 AND GENIE 
from DAVANSOFT 



Win th« Pool*? 

With ihe latest version of D S Peckett's well-known Pools Prediction program. Now 
availablo for BBC Micro (needs 32K memory) as well as the TRS-80 (LID and Video 
Genie. 

Program and instructions £4.96 

Database tape (optional, but £13.50 

holds data on over 6500 matches) 
Program and OB toegther £17.60 

baby PILOT 

Easy to use, friendly and very fast version of this important teaching language. 
Normal PILOT commands PLUS arithmetic, graphics, loops and other extra featues. 
baby PILOT (TRS 80 and VG only) £9.95 

TRS-80/VG Shift-Lock 

Avoid the irritation of holding-down the shift key to enter lower-case. Adds 2 new 
commands to Level II BASIC to make the keyboard work like a typewriter, or switch 
back to normal. 
Sh tt-Lock Imust have I'case h'warel £3.95 

BBC Disassembler 

Now - A full 6502 disassembler, with automatic labelling , and with the ability to avoid 
data areas. Optional dumps to printer and/or tape for filter study, modification and 
lOADing. 
BBC Disassembler £S.95 

BBC Character Builder 

Makes it easy to redefine characters for the Boob's VOU 23. command. Create 
characters on the screen and save them directly as lines of program — essential to the 
keen BBC programmer. 
Character builder £4.95 

BBC Tape-Copy 

Worried that you cannot make safety copies of valuable BBC machine-code tapes? 
This program will back-up any stancfard format machine-code tape, complete with start 
address, etc. 
Tape Copy 132K only) £7.50 

All these prices are fully inclusive and are for cassette-based programs only. 

DAVANSOFT 

1 Delapoer Drive, Haverfordwest, 
Dvfed, SA61 1HX 

We are always looking for high quality programs tor TRS-80, VG and BBC computers, 
and will pay up to 30% royalties for suitable material. Please contact us with your 
proposals or for details of out requirements. 



HOME/ PERSONAL/ BUSINESS/ SCHOOL 

Announcing: 

THE DRAGON 32 




Database management Filing System 
The Program - That everyone can use! 



Extensive facilities include Add Records. Change Records. Delete Records. Set up 
Records. Sought Records. Find Records. Calculations. List Records. Print Records. 
Summarised Records. 
Save File on Cassette (up to 500 records). 

The Program . . . comes with comprehensive documentation and is recorded on 
both sides of a computer quality C15 Computer Tape. A demonstration File is also 
included on the tape. 



Only £19.95 {fully inclusive) 



Other Dragon titles include Mai List, Slock Control, 
Business Accounting. Bank Accounting. Invoices and Statements 



* Special Offer * 

All six programs £99.95 
Access and Dealer Enquiries welcome 03952 5832 



GEMINI MARKETING LTD 
9 Salterton Road, Exmouth, Devon EX 8 2BR 



SPECIAL 
OFFER 



ON 



ZX-81 & SPECTRUM 
ADVENTURES 



MINES OF SATURN: — "While piloting a routine orbit of 
SATURN, you are caught up n. a radiation storm which forces you 
into the giant planet's rings. Your energy drained, you make a 
forced landing on the planet surface. Luckily you crash near an 
abandoned mining base and you sot off in search of some 
Di- Lithium crystals to refuel your stranded space-ship. Can you 

BE WARNED - THIS IS NOT EASY. 

RETURN TO EARTH: — "Having escaped from your previous 

dilemma, you reach Earth Station T, but fail to make radio contact. 

You effect a safe if harrowing manual docking with the orbital 

station. On entry you find it deserted, and the control room 

destroyed. You must explore the station and find some way to 

alert Earth of your predicament, BEWARE, many of the rooms are 

identical, there is extensive damage, and signs of Alien intruders. 

(The sequel io MINES of SATURN). 

SPECIAL XMAS OFFER C7.50. 

FOR BOTH GAMES POST AND PACKING FREE. 

(Programs run on 16K & 46K machines. Offer valid till 31st. 

JANUARY 1383). 

Send now for this fabulous offer, double saved on computer 

quality cassettes, and despatched by return of post (1st. class 

letter), you won't be disappointed. 

PLEASE SPECIFY ZX 8T or SPECTRUM VERSION 

Please make cheques etc. payable to: 

SATURN DEVELOPMENTS LTD 

37 Heol Dulais, Birchgrove, 

Swansea SA7 9LT 

COMING SOON, our (ncning 1963 ciulogu* ol Sinclair Sotnw*. SAE pitas* 



NEW! /VTOIVI NEW ' 
ALL ACTION PACKED M/CODE ARCADE GAMES 

PROTECTOR £7 




7m notl KtUstlc vrrtisc of ih.it minnc Artftd* t—M 
ovoJIthl* for ihc Aloe. LVfend yoor huswictdt ttvm 

n*j..ittofi fend **»ifoy :h» Ahonit in ihu hyp^r fi«(. 

OttMfl p^CJwd B*rs«. Itorlrvf [/on*. if) ovrfoco. 

rcftttUnf l»*rr* ir-4 imrl bon»«, tfrrutl, ft [-***. 

UKfttUtne AiUck I'm*, * typo* of AUont. S*md 
Uicy.\, T«? iror» inn oxeollml tnode 4 fropfefto on 
i*c-c of the ff*tur*» In iN|t f>*«Un*; for*. 



CEITTIPEOE £t 

Tho ftfttf ond cmjjr voroion of ihi* pupviUr Antdt emw 
f« th* Altf*s. ShOtt 40«n th* tpUltlnc etiilLptd* u it 
\-mirik Ihrovfh th* fvj*nt>»* fkk3. A too '.nhjiltlaj **** 
Cn«* *rc ip+Str*, Butf* and SnoJU, Tho kUw 
HrtraiMW uauI only »uU *-nj strict thmKinf e*n hvi 
yrtj. IxcoUrnl hifh ip*?d wede i frvphlc*. Souad 
Eflecti »t;J Top arerr 



i S5'3~ t 




OMEGA MISSION £7 

The ftr«t ond onJy v*r»»p, of th* ■ *up«& Scrtnbie 
Arcid* £*+*• Uov%f\c i*titl*cjp*! fly vttt •ouaui&i, 
throt/gh C4*f* ond IVanftcH. S different %l»£ct. Ground 
le Alf ttt»Mlc», K\rr ftafca. 3p»o# Cfftft, UoUJUJ lAd tho 
rcrrcw lw.>tir.c Tunnc;. t*wcf«?il In t direction*. Um 
tirnw,, (knOiii COLOVR ffTOSihtefl CShro Block 4 tfhho 
or KOrochrotM T.V..I Mods 3i. SoutW Effects. Top 



pucKmnn £5 

Ono of tho hoot vtnftoM of thta junior Arcade noi* 
cfcooor c»»*. E*t oU iftc dot* (■ Ihc r«i« tut «<otch vUt 
for iho hvnftry ftoilt! E« «a Energy HM> 4Ad Ihc 
!(■-»•« rtvoroco. loch imio c*wr*d Urine* » •»»• one 
w.)h f*Jtc che*,-j. txo^^ni Hfh tfjrrd no4c 4 
jftophoa. Sound Lffeeck ond Top Koro. 

ALL I2K RAM 

PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 

micromania 

14 LOWER HILL RD. EPSOM. SURREY. 
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1 \ T Wiley 



PROFESSIONAL 
SOFTWARE 



Professional Software 



cc 



VV 

Because you didn't 

buy a computer 



We are pleased to be able to announce the 
first software packages produced by John 
Wiley & Sons Inc. They are designed to 
accompany Computer Titles from the self- 
teaching guide series. 

BOOK/DISC COMBINATIONS 

# Practical manuals that show you how to 
program your micro for business, learning, 
and pleasure. 

• Convenience disks that contain all the 
programs and subroutines in the books they 
accompany— error free and ready to run. 
PLUS the Wiley expertise that has helped 
more than a million people learn how to 
program, use, and enjoy microcomputers. 



□ APPLE™ BASIC: DATA FILE 

PROGRAMMING SET 
LeRoy Finkel & Jerald R. Brown 

How 10 program and maintain data files for billings, 
catalogs and lists, numerical and statistical data, and 
much more. Includes one 5Vi" disk for Apple II™. 
(Requires one 16 sector disk drive, 32K of memory.) 
0471 86836 X £13.50 

D THE TRS-80™ MEANS BUSINESS SET 
Ted G. Lewis 

Covers file merging, data base, word processing, 

payroll, financial analysis, and scores of other 

business applications. Includes one 8" disk for 

TRS 80™ Model II. (Requires two disk drives, 64K of 

memory.) 

0471 86798 5 £13.50 



to practice 
your typing" 



□ GOLDEN DELICIOUS GAMES FOR THE 
APPLE™ COMPUTER SET 

Howard M. Franklin, Joanne Koltnow, & 
LeRoy Finkel 

Step-by-step instructions for designing game 
programs that turn your Apple II™ into a home 
entertainment center — whether you're a novice, 
intermediate or advanced programmer. Includes two 
5V4" disks for Apple II™. (Requires one 16 sector disk 
drive, 32K of memory.) 
0471 86836 1 £23.70 

a FAST BASIC: BEYOND TRS-80™ 
BASIC SETS 
George A. Gratzer with Thomas G. Gratzer 

Learn a streamlined form of BASIC that accelerates 
computations by 3 or 4 times . . . and some functions 
by a factor of 1 ,000. 

Available in disk or cassette for TRS-80™ Model I or 
Model II. (requires 32K of memory.) 

D0471 87484 1 Model I Disk Set (one 5W disk) 

£13.50 

□ 0471 86838 8 Model ill Disk Set (one 514" disk) 

£13.50 

D0471 87421 3 Cassette Set for Model I or Model III 

£13.50 



TRS-80"* is a trademark of Tandy Corp. Apple'" is a trademark of Apple Computer, Inc. 

Look for these at your favourite bookshop or computer store. Or, check the sets that 
interest you and write to us at the address below. 



John Wiley & Sons Limited 

Baffins Lane Chichester • Sussex P019 1UD • England 
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m, 



FILL 

THIS 
SRACE? 



W&3F 



r% 



w\ 



Y 



SOFTWARE PROGRAM 
WRITERS 

If you can fill this space with one of your own 
programs written on one of the following models: 
SPECTRUM 2X81, VIC 20, DRAGON, ATARI, BBC and 
any other makes of home computer, and wish to work 
with one of Great Britain's most progressive companies 
then ring David Heelas, for sn early discussion. 

23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk Tel: (0493) 602453. 
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ACORN ATOM 




ORE'S 



OEM- 



WOBE 




(OJ 

® 

o 






** SPACIOUS 

SHOWROOM OPEN MON. to SAT. 
"FRIENDLY AND HELPFUL STAFF 
♦EXPERT ASSISTANCE ALWAYS ON HAND 
*GOOD RANGE OF COMPUTER BOOKS 
♦ AFTER SALES TECHNICAL 

BACK-UP and SUPPORT 

NEW FROM MICRO POWER 

DRAGON 32 

THE FAMIL Y COMPUTER TO FIRE 
YOUR IMAGINATION 

Easy to Learn! Easy to Use! 
Colourful! Graphic! Musical! 
Well-made and Designed to Grow] 

KEY FEATURES 

** 32K RAM as Standard, Expandable to 64K 
* Display: 



SPECIAL OFFER (While stocks last} 




Built Er Tested ATOMS 




Basic (8K Rom + 2KRaml 


£117.50 


Expanded (8K Rom + 12KRam) 


£142.50 


Disk Packs (inc. FREE Buffer Kit) 


£299.00 


ATOM CALC ROM 


£34.00 


WORD PROCESSOR ROM 


£26 


FLOATING POINT ROM 


£20 


ROM SELECTOR BOARD 


£19.50 


BBC BASIC (phone for availability) 




Full Range ACORNSOFT programs 




BOOKS 




Getting Acquainted with your Acorn Atom 


•• £6.45 


39Tested Programs for the Acorn Atom 


£6.45 


Atom Magic Book 


£5.50 


000MICRO 




MODEL A 


£283 


MODELA(32K) 


£311 


MODELB 


£347 


DISKS & INTERFACES (phone for availability) 




14 Inch Colour Monitor 


£289 


20 Inch Colour Monitor 


£299 


BOOKS BBC Micro Revealed 


£7.50 


Basic Programming on the BBC Micro 


£5.95 


Let You r BBC Micro teach you to Program 


£6.45 


NEC '30 Hour BASIC* 


£5.50 


Practical Programs for the BBC Micro and 




Acorn Atom 


£5.95 


ACORNSOFT programs for the BBC MICRO 




PRINTERS 




- EPSON MX80F/TIII 


£359 


- EPSON MX80T III 


£315 


-SEIKOSHAGP100A 


£199 


Printer Leads (BBC/ATOM/ NASCOM) 


£18.50 


, ■ ■> TY hi i 





m 

(51 











O 

(D 

® 








G 



9 colours available. 

5 different resolutions from 16 x 32 to 2S6 x 192. 
•* Extended MICROSOFT Colour Basic as Standard. 

Advanced graphics commands— set, line, draw, 

circle, paint print using: 

Advanced Sound 

Full Editing— insert, delete, amend. 
** Professional Typewriter Keyboard 

(Guaranteed for 20 million key depressions). 
** FREE 160 page 'BASIC training manual. 
•* Simple 'plug-in' Connections for Joysticks, Printer 

Games, Cartridges and 'auto-controlled' cassette 
** Software on Cartridge and Cassette already 

available (send for details). 

PRICE ONLY £l99.50inc« V A 

MAIL ORDER - £7 Carriage 

but FREE on cash/cheque orders. 

THINK DRAGON!! 
THINK MICRO POWER!! 






Q 



®®(g)(G)®®®Q0mGQ®tI]©®(o}Q0mGG 



P!eo»o Add 

1S% VAT to all 

items except book*. 

Pom & Packing 55p ordor 

Urgii Hardw a re If m » C7.00 Carriage 



MICRO POWER LTD. 
&8a REGENT STREET, 
CHAPEL ALLERTON. 
LEEDS LS7 4PE. 
Tel: (0532) 683186 
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•oSSi 



electronics 



Spectrum 



MONEY BACK GUARANTEE 
CASSETTES DESPATCHED 
WITHIN 48 HOURS 



ABACUS CONTROLLER 



AVENGER 



W 



'>-* 



Of all the Spec H/W 
■tains I hovo received 
this one most 
impressed me and its 
the only one i sha.1 
always use. 

Developed to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single switch selection of 
SAVE, LOAD & AMP modes. Built in amplifier and loud- 
speaker boosts Spectrum sound output. Price £14.95 
ZX81 CONTROLLER: Single switch selection of TALK, SAVE, 
CUE & LOAD modes. Built in microphone/speaker for fast and 
reliable program naming and cueing. Price £9.95 

All items in this advertisement can be viewed before buying at the Buffer Micro 
Shop, London, and Jay Dee Communications, Water Street, Port Talbot. 



AVENGER: This all action arcade-style game written in 
MACHINE CODE for the ZX Spectrum is fantastic! You are 
frying over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos. Alien craft attack you with missiles; guided 
missiles launched from the ground hunt you out. But what ever 
you do don't hit the atomic power stations!! Continuous 
display of time, score, shields and laser temperature. Five 
levels of play and high scores. 
Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc. 

SPECTRUM GAMES PACK 1 

DESTROYER: Listen to the beeps of the sonar to locate and destroy 
the submarines before they sink the merchant ships. 
***:.■' ■i ICEBERG: Steer your icebreaker through thickening pack ice 



f a*i +> 



All I 

four on 
one cassette 
at the incredible 
price of £4.95 inc. 



to pick up survivors. 
BATTLE; Destroy missile sites while avoiding mines 
}/- .*jjl anc * *he computerised enemy tanks 
y!T *®\ that are out to get you. 

■tftm. i ANDROID Rescue the miners before 
Syjfc.vVPIT RESUCE: 



186 St. Helens Ave, 
Swansea, W. Glam. 
Tel: (0792) 50282 



they are trapped in the 
flooding mines- ^--*>-*" 



A 




E 




K 






R 




ACS Software 


92 


East London Robotics 


102 


Kayde 




120 


RO Labs 


95 


AF Software 


53 


Econotech 


112 


Kempston Micro 




90 


Redditch Computers 


112 


AGF Hardware 


133 


Educare 


130 


King Fisher 




133 


Richard Sheperd 


77 


Abacus 


11 


Eklan Electronics 


95 








Rose Cassettes 


133 


Acorn Computer 


26 


Electronics Applied 


95 


L 










Acornsoft 

Adda 

Amba 


129 
105 
128 


Epson 


19 


Laserbug 

Learned Information 

Level 9 




181 

30 

125 

128 


S 

SW Winter 
Salamander 


181 
136 


Amber 


74 


Folkdale 


84 


Linsac 




Saturn Developments 


141 


Amersham Software 


7 


Fuller Design 


140 


Llama soft 




11 


Severn 


132 


Anirog 

Audio Computers 


105 
Inside Back 






London Borough of Sutton 


132 


Silver Soft 
Sinclair Research 


16 
22,23 


Auto Mata 


125 


G 










Sir Computers 


106 






G.C.C. 


106 


M 






Softek 


100 


B 




Gemini Software 


141 


M C Associates 




84 


Software Farm 


130 


Beebug 


125 


Gemini Marketing 


10 


Macronics 




146 


Software for All 


49 


BiPak 


146 


Georges 


90 


Maplin 


12,13 


105 


Software Supermarket 


82 


Bibi 


180 






Melbourne House 


14,17 


Stork Rose 


36 


Bridge Software 


92 






Memotech 


126 


127 


Sunshine Publishing 


92 


Bug Byte 


20,21 


H 




Michael Orwin 




74 


Superior Software 


87 






H & H Software 


133 


Micro Mania 




141 


Swanley 


136 


C 




Hewson Consultants 


48 


Micro Power 


124, 


144 






CCS 


116 


Hilderbay 


134 


Microware Leicester 




68 


T 




Cabel 


70 


Hisoft 


181 


Micro Games Simulations 


136 


Tangerine 


60 


Calpac 


115 


Hopesoft 


129 








Tarus 


112 


Cambridge Micro 


68 






N 






Timedate 


86 


Campbell 


108 






National ZX Club 




43 


Transform 


82 


Century Publishing 


33 


I 




New Generation 




132 


Twickenham Computer Centre 112 


Chromasonic 


32 


I J K Software 


71 












Cloyvale 


80 


Imagine Software Back Cover 


ci 






V 




Compselect 
Computer Rentals 
Computer Smith 


128 
102 
132 


Impact Software 
Intertext 


70 
106 


u 

Oric Products 24, 25 
Oxford Computer Publishing 86 


Video Software 
Visionstore 


134 
44,45 


Comserve 


122,123 












W 

Warp Factor 8 




Crystal Computers 


181 


J 

J K Gosden 


120 


P 

P D Q Software 




105 


136 


D 

DKuonics Inside Front Cover 


J K Greye 

J R S Software 


76,82 


PSS 

Picturesque/ Addictive 


18 
•Games 87 


Watson 

William Stuart Systems 


130 
80 




143,145 


Jade Computers 


15 


Pixel 




120 


Workforce 


122 


Davansoft 


141 


John Prince 


134 


Prentice Hall 




66 






DJL 


128 


John Wiley & Son 


4,142 


Print And Plotter 




38 


Y 




Downsway 


77 


Jupiters Micro Computers 


8,9 


Pro Software 




129 


Your Computer Classified 


135 
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NEW: 
THE X-RdMCARD 

FOR YOUR ZX81 



m<s*e 




WHAT IS SO 

SPECIAL ABOUT 

THE 

SPECIAL RAMPACK? 



RWlkj 



-*■.*-. 



If! 
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WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? 




fig. 2 



THE SPECIAL RAM PACK 06K i is the litest design of in kind, following it least a down similar products. It his many of 
the good points of iis predecessors, including packs manufactured by Sinclair Research, Memoiech. Bvgbyte and 
F.eonotech to cite a few of the best known. 

With the experience we hive gained with memories both for the ZX 81 and a wide range of other Micros, we are also able to 
offer some exclusive new features: 

THE CASE: The SPECIAL RAM PACK has been designed to overcome the infamous 'wobbling' problem associated 
with many other packs', and does not resort to temporary solutions such as Vclcro, Blulak, adhesive strip or a huge, unsightly 
case. Ii clamps positively to the ZX SI by means of a special built in ridge aided by a resilient spring effect in the connection 
socket ;sec figure 1 

EXPANSIBILITY: The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the 
ZX St, such as the ZX printer, but it also has the edge over other packs with its expansibility You will find it interesting that 
the keyboard sounder option is already included in the SPECIAL RAM PACK . It also has expansion pins, readv to recen* 
— in the same case — the most advanced add-on ever designed for the ZX 81 — the X ROM CARD (see figure 2)- 

WHAT DOES THE X-ROM CARD OFFER? 

I. The X-ROM CARD has a built in autostart ROM. Programs can be run automatically every time the ZX SI is switched 

on. This will result in a huge increase factor for ROM based software . since all software houses are currently very aware of 

copyright piracy problems. 

I, The X-ROM CARD has a built in printer interface, necessary if you wish to use a printer other than the XZ primer. This 

is invaluable for any serious applications, including word processing, where careful presentation is of the utmost 

importance 

i. The X-ROM CARD has a built in EPROM burner. This means that you can save Basic or Machine code programs onto 

silicon chips and play them back at any time. 

4 You may of course buy the X-ROM CARD to use with other Ram Packs such as the Sinclair Ram Pack. However, when 

you purchase ihe X-ROM CARD with the SPECIAL RAM PACK, you will have the advantage of lower cost, greater 

reliabilitv and neatness, since the whole svstem is ntcelv housed within a single case. 

IS* CONCLUSION. The SPECIAL RAM PACK, is the best immediate investment for your ZX SI- The availability of 
the X-ROM CARD opens the way to new software development such as languages programming and is the guanntee that 
vour svstem will never be obsolete. 
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TECHNICAL SPECIFICATIONS: 



• SPECIAL RAMPACK: 

• Memory capacity: 16K bytes. 
" Maximum speed: 200 ns access time. 

Power requirement: Use exclusively Sinclair PSU. 
^R'OMCARD: 

Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible. 

Displays memory size, checks for byte "00" (identifies ZX basic) (<> 2000H. 

Loads program if found, checks for byte "C3" and jumps (2000H) if found. 

Checks for presence of ROM in socket n.3 and ROM catalog, displays catalog 

if found. Contains also machine code monitor and printer utility. 
Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM'EPROM. 
Blank EPROM: Use only 2764 — 8K bytes per device — in socket n.3. 3 y 9V, PP3 size batteries^ 
are needed to burn EPROM. / 

• Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include /^ 
DO to D7, Strobe, Reset, Inputs include No-fault and Busy. y^ 

Documentation: Schematic diagram included, full listings of Autostart ROM extra 4. 
(only for X-ROMCARD user, £1.50 + large SAE) ^ 



THE BEST GUARANTEE 
THAT YOUR ZX81 WONT BE 
OBSOLETE FOR ONLY: 
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including VAT 
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IMAGINE 

a company brought into being 
by top professional 
programmers, graphic 
designers and software 
marketing specialists. 
A company dedicated to the 
highest quality software and 
customer service in the world. 

ARCADIA 



the name of the game 
especially created to be the 
fastest, meanest, most 
addictive shoot 'em up game 
you've ever desired. Wave 
after wave of the most 
loathsome and deadly aliens 
billow hypnotically towards 
your space fighter with deadly 
intent. But then you have dual 
Plasma Disruptors and an Ion 
Ihrusl Drive haven't you? . . . 

ZXSPECTRUM 

(16Kor48K) 

1 00% machine code with 1 2 
different alien types, incredible 
animation and explosive 
effects, sound and the fastest, 
smoothest hi-res graphics ever! 



VIC-20 



(any memory size) 
100% machine code with eight 
different alien types, smooth hi- 
res multicolour graphics and 
animation, narrow playfield 
and sensational sound effects. 
Keyboard or joystick. 
Game design and software by 
D. H. Lawson. 
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When you buy 

ARCADIA 

you buy it for life. If an Imagine 
software product EVER fails to 
load first time simply return it to 
Imagine for an instant free 

replacement. 



ARCADIA 

for any ZXSPECTRUM or 
VIC-20. Just 

£5.50 

which includes first class 
postage and packing, VAT, 
and an UNCONDITIONAL 
LIFETIME GUARANTEE. 

Imagine Software 
Masons Buildings, Exchange Street East, 
Liverpool, Merseyside L2 3PN. 

SUPERFAST CREDfTCARD SALES UNE : 

Q51 236 6849 (24hrs) 



ALL ORDERS DISPATCHED BY 
FIRST CLASS POST WITHIN 
24 HOURS OF RECEIPT. 





See our advertisement on pages 132 and 133 

Why not put o first class stamp on your order and you will 
receive ARCADIA within 3 days of posting. Please allow for 
Xmas post! 
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Post coupon now to: 

Imagine Software 

Masons Buildings, Exchange Street East, 

Liverpool, Merseyside L2 3PN. 

Please rush me a copy of ARCADIA for (tick box): 
] Any ZX Spectrum ] Any Commodore VIC-20 



' 



"Please debit my Barclaycard/ Access 
I enclose Chequc/P.O. for 
'Delete as applicable 



Name: 
Address: 
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